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FOREWORD
While the SEAFDEC Aquaculture Department (AQD) is 
essentially a non-political scientific agency, the establishment o f  
a new political order in the Philippines as a result o f  the historic 
“People’s Revolution” in February 1986 also ushered administrative 
changes in the Department. Wanting to have a fresh start along the 
policy o f  reform introduced by the New Government, majority o f  
AQD personnel pressed for the management revamp with mass 
action. The desired change in administration was successfully 
effected and obtained the strong support o f  the SEAFDEC Council 
and Member Countries o f  the Center.
Thus, 1986 was a year o f  renewal equally for the SEAFDEC 
Aquaculture Department. With the establishment o f  a new 
government regime in the country, an environment more conducive 
was created not only for socio-economic development but also for 
scientific research such as that mandated upon the Department 
to pursue.
The year under review, however, was a transition and 
reconstruction period for the new AQD management. In addition 
to the momentary work interruption during the early part o f  the 
year, the Department inherited problems left by the past 
administration. But thanks to the renewed dedication to duty o f  
its staff and the support o f  the SEAFDEC Council, important AQD 
projects went on and most o f  the problems are now resolved.
This AQD Annual Report for 1986, therefore, is a summary 
o f  work done in a transition period. It describes the accomplishments 
o f  the SEAFDEC Aquaculture Department in research, training, 
and information dissemination. It may be modest in scale compared 
to what the Department foresees to achieve in the succeeding years, 
but we believe AQD had not failed to meet the normal quantity 







The new administration of 
the SEAFDEC Aquaculture 
Department (AQD) took over on 
8 April 1986. To correct the 
distortions and inefficiencies of 
the previous management, insti­
tutional reforms and a new and 
revitalized Plan of Operation 
and Program of Work were 
immediately formulated. Upon 
approval of the SEAFDEC Coun­
cil, during its nineteenth meeting 
on 22-26 November 1986, AQD 
was reorganized into five func­
tional divisions: Research, Train­
ing, Administration, Finance, 
and Information. These were 
envisioned as the effective orga­
nizational structure to  imple­
ment the new directions and 
thrusts of AQD. To rationalize 
the research functions, manage­
ment concentrated the research 
activities in Tigbauan Research 
Station, Leganes Brackishwater 
Station, and Binangonan Fresh­
water Station. Corresponding 
changes in the leadership of the 
various units were undertaken. 
In response to the perennial 
problems of personnel manage­
ment, several committees were 
formed: the committees on the 
retirement fund plan, medical 
benefit plan, compensation 
review, staff development, and 
rules and procedure. This 
approach minimized the often 
debilitating sources of irritants 
between management and em­
ployees. All these organizational 
changes were realized without 
impairing the continuity of the 
ongoing research projects and 
other vital tasks of AQD.
The major scientific achieve­
ment for the year was in the 
breeding of milkfish. The Igang 
Substation developed an effec­
tive method of collecting 
milkfish eggs with high recovery.
This milkfish egg collector is a 
boost to the large-scale produc­
tion of hatchery-bred milkfish 
fry. It was developed by 
SEAFDEC AQD researchers after 
continuously conducting studies 
on various egg-collecting devices 
and methods since the first 
spontaneous maturation and 
spawning of captive milkfish 
broodstock was realized in 1980.
The eggs are collected by 
seining or by using an “ egg 
sweeper”  and by installing a 
fine-meshed hapa net cage inside 
the milkfish broodstock cage to 
prevent entry of egg predators 
and to retain eggs which may 
sink through the bottom of the 
cage. By utilizing this egg 
sweeper combined with a hapa 
net, the number of milkfish 
eggs collected from June until 
November 1986 significantly in­
creased from 300,000 eggs from 
nine spawnings of 35 sabalos 
in a cage without the collecting 
gear to 25 million eggs collected 
from 18 spawnings from the 
same floating cage.
Feed development researches 
were geared toward the develop­
ment of nutritionally effective 
and economical fish and prawn 
diets for the industry. Research 
projects focused on the following: 
nutrient requirement, practical 
diet development, evaluation of 
indigenous feed resources, feed­
stuff digestability, and digestive 
physiology.
Fish health studies concen­
trated on improving fish produc­
tion through identification of 
disease agents and their control 
methods. Pesticide contamina­
tion has been found to cause 
mortalities and body curvatures 
in milkfish fingerlings. In4
addition to environmental pollu­
tion, mortalities of milkfish fry 
may be caused by Vibrio strains 
autochthonous to some phyto­
plankton species. Secondary 
bacterial infection by Aeromonas 
hydrophila has likewise been 
observed in the recurring ulcera­
tive fish disease in Laguna Lake, 
affecting snakehead, Thai catfish, 
crucian carp, and goby.
Exposure to very low 
concentrations of a chemical 
pesticide has also been found to 
cause mortalities and the chronic 
soft-shell syndrome in penaeid 
prawns. The disease which 
may also be due to nutritional 
deficiency could be controlled 
by incorporating a 1:1 calcium/ 
phosphorus ratio in the diet.
In aquaculture economics, 
studies were conducted on the 
economic and financial viability 
o f prawn hatcheries to provide 
information on: a) economic
and financial evaluation not only 
for researchers but also for 
potential investors; b) causes of 
hatchery failures in order to 
assess investment opportunities 
in a more realistic manner; and 
c) the merits of backyard, low- 
investment type, large-scale, and 
high-investment type hatcheries 
to aid future investors to decide 
on the scale o f operation they 
may pursue.
AQD conducted seven train­
ing sessions covering four aqua­
culture short courses which were 
attended by 149 participants 
from different countries. Parti­
cipants were entrepreneurs, 
hatchery and pond technicians, 
and fish farmers. AQD also 
held consultative meetings with
the aquaculture industry sector 
and policy-makers and adminis­
trators of related fishery agencies; 
conducted in-situ seminars 
in collaboration with the Depart­
ment of Agriculture/Bureau of 
Fisheries and Aquatic Resources, 
and pond-owners' associations; 
and trained graduating students 
from Philippine fishery schools 
in off-campus practicum in 
various aquaculture operations.
AQD also conducted the 
sixth session of the one-year 
Training Course for Senior Aqua­
culturists in Asia and the Pacific 
in collaboration with UNDP/ 
FAO Network of Aquaculture 
Centres in Asia (NACA) and 
University of the Philippines in 
the Visayas (UPV).
Despite various disturbances 
in AQD operations, the regular 
publication programs went on 
unhampered. Similarly, the 
collaboration in aquaculture with 
various national and interna­





went a major change with the 
delineation o f  research activities 
into four categories: Breeding, 
Farming Systems, Feed Develop­
ment, and Fish Health. The first 
two categories represent phases 
o f aquaculture production while 
feed development and fish health 
are essential support sections. 
Ongoing research studies were 
thus classified with the onset o f  
the new AQD management in 
April.
The streamlining o f  research 
was welcomed by the staff who 
saw in the new classification a 
more realistic and practical 
approach in the development 
and refinement o f  aquaculture 
production technologies. The 
new approach easily identifies 
production problem areas, 
resulting in the faster solution 
o f  technology gaps.
This report contains the 
significant findings and indica­
tions from the studies under 
the four categories.
Breeding
One o f  the main goals o f  
AQD is to develop techniques 
to mass produce the seed o f  
important fish and shrimp food 
species and make these available 
to the fish farmer. While past 
research efforts concentrated on 
the establishment o f  quality 
broodstock o f  several finfishes 
and shrimps, present efforts 
were now aimed to further 
develop and refine existing 
methods o f  controlling repro­
duction o f  these species. Larval 
rearing techniques likewise 
continued to be developed and 
refined to ensure the availability 
and quality o f  the resulting seed.
Finfish Broodstock
This year’s research studies 
on fish breeding m ainly dealt 
w ith  the hormonal induction o f 
gonadal m aturation and o f single 
and/or m u ltip le  spawnings in 
m ilk fish , sea bass, and siganids. 
The effectiveness o f LH R H a’s
Milkfish broodstock for induced spawning.6
(luteinizing hormone releasing 
hormone analogues) compared 
to gonadotropin hormones as 
spawning agents was evaluated 
in the milkfish. Methods of 
administering LHRHa to  mature 
broodstock were investigated and 
have been initially refined. The 
use o f testosterone and LHRHa 
to  advance gonadal maturation 
in the milkfish was also tested. 
Results o f these studies together 
with an abundant collection of 
milkfish and sea bass eggs from 
both natural and/or induced 
spawnings w ill significantly contri­
bute to mass production of seed 
supply o f these economically 
important fish food species in 
the region.
Milkfish
The hormonal induction of 
gonadal maturation and of 
spawning in milkfish was inves­
tigated.
Chronic administration of 
testosterone and LHRHa failed 
to trigger the first maturation 
event o f 5- and 6-year old 
milkfish nor to remature 6- to 
over 9-year old spent/regressed 
fish. Following a similar treat­
ment, 4-year old milkfish reared 
in concrete tanks significantly 
advanced gonadal maturation 
and spawning. This is the first 
reported case of induced pre­
cocious maturation and spawning 
of 4-year old milkfish stocks in 
concrete tanks, indicating that 
sexual maturation can be 
advanced earlier than the 
reported 5 years. Likewise, this 
case supports the possibility that 
milkfish in the Philippines can be 
artificially bred in land-based 
impoundments in addition to 
spontaneous sexual maturation
and spawning o f milkfish in 
floating net cages.
Maturing milkfish reared in 
floating net cages at Igang 
Substation were induced to 
spawn by injection or implanta­
tion o f various analogues of 
GnRH (gonadotropin releasing 
hormone) or HCG (human 
chorionic gonadotropin). While 
GnRH analogues and HCG injec­
tions were equally effective 
in inducing maturing fish to 
spawn, fish implanted with 
GnRH analogues showed 
responses which varied from 
ovarian hydration to complete 
spawning. Spawnings by 
hormone-treated fish produced 
fertile eggs with fertilization 
rates ranging from 14 to 88%.
Various methods of egg 
collection and egg collecting 
gears were tried in a search for 
more efficient egg collection 
techniques for naturally spawned 
eggs from floating cages. A total 
of 30.3 million naturally 
spawned milkfish eggs were 
collected from several floating 
net cages from May to November 
1986. Hatching rates of 
collected eggs ranged from 51.5 
to  67.2%. Together with a fine 
mesh hapa net installed within 
cages to retain spawned eggs, the 
use of an egg sweeper collector 
considerably increased the 
number of eggs recovered from 
floating net cages.
Partial analyses of data on 
genetic variability of milkfish 
population in Philippine waters 
suggest that milkfish fry  gathered 
nearshore are produced from one 
genetically related breeding stock. 
Since there appears to be little 
population differentiation among 
milkfish samples collected from 7
several sites in the Philippines, 
in tensifying e ffo rt to a rtific ia lly  
and or naturally propagate 
m ilk fish  can potentia lly  lead to 
in-breeding depression resulting 
in low qua lity  seedstock. Thus, 
management o f the Philippine 
regional m ilkfish hatcheries 
w ith in  the National Bangus 
Breeding Program should in the 
near fu ture include a system for 
periodic determ ination o f genetic 
variab ility  o f hatchery-bred m ilk ­
fish seedstock.
Sea Bass
C ontro lled release o f LHRHa 
in an osmotic pump implant 
induced a maximum o f four 
sequential spawnings o f mature 
female sea bass. A  less expen­
sive, less intrusive and possibly 
more reliable means o f triggering 
sequential and m ultip le  spawn­
ings o f mature female sea bass 
was observed after pellet implan­
ta tion  o f salmon GnRHa or
LHRHa embedded in a m atrix 
consisting o f various proportions 
o f cholesterol and cellulose. 
Female and apparently male sea 
bass can also be induced to 
remature and spawn by LHRHa 
pellet im plantation during the 
m iddle and latter part o f the 
breeding season. The spawning 
responses o f female sea bass 
to LHRHa treatm ent indicated 
no correlation w ith  the lunar 
phases. These results show that 
the final phases o f the repro­
ductive process o f sea bass can 
be a rtific ia lly  manipulated by 
hormonal means, thus, enabling 
one to  procure eggs on demand. 
A rtif ic ia lly  and naturally 
spawned sea bass eggs totalled 
more than 101 m illion . These 
could provide a reliable source 
fo r the large-scale production of 
sea bass fry  in the Philippines.
Siganids
Highly variable results were
Feeding milkfish broodstock at Igang Substation.8
Egg sampling by cannulation.
obtained w ith  siganids induced 
to  spawn w ith  LHRHa. Treat­
ment o f hatchery-bred or of 
w ild  siganids w ith  pelleted 
LHRHa or salmon GnRHa did 
not significantly reduce the 
spawning response tim e o f these 
siganids compared to the ir sham 
contro l groups. Since fe rtiliza ­
tio n  rates o f spawned eggs from  
these hormone-treated fish were 
considerably lower, research 
studies addressing th is particular 
problem are currently being 
undertaken.
Carp
Bighead (ave. w t. 2.96 kg) 
and silver (ave. w t. 3.8 kg) carp 
broodstock were stocked in 
5 x 10 x 3-m cage in Laguna 
Lake to  determ ine rate o f 
gonadal m atu rity . Observations 
were made from  January to 
August 1986.
The highest percent m a tu rity  
rate fo r bighead carp broodstock 
was 78% female (F) and 71% 
male (M) obtained in March. 
Zero percent m a tu rity  was 
recorded in July. For silver carp, 
the m a tu rity  rate was highest 
during the m onth o f May w ith  
52% (F) and 50% (M). The 
lowest was recorded in July 
w ith  4% (F) and 3% (M). Zoo­
p lankton and phytop lankton  bio­
mass were highest during the 
m onths o f July (19.33 g/cm2 ) 
and June (37.69 g/cm2), respec­
tive ly .
Sexually mature silver carp 
and bighead carp were reared 
in po lycu ltu re  in ponds. Silver 
carp attained earlier gonadal 
development. Six were found 
gravid and spawned a rtific ia lly  
by hormone injection. Average 
fecund ity , fe rtiliza tion  rate, and 
hatching rate were 250,000; 
70.7%; and 20.3%, respectively. 
Gonadal development o f bighead 
carp was observed to  begin in 
October.
In studying the biochemical 
genetic variation in Asiatic carps, 
five enzymes, sarcoplasmic 
prote in , and hemoglobin were 
investigated by starch gel e lectro­
phoresis. The bu ffe r system used 
was c itr ic  acid-tris (hyd roxy ­
m ethyl) aminomethane (C-T), 
pH 7.0. O ther buffer systems, 
however, w ill be tried  to  
establish defin ite  loci and allelic 
frequencies.
Tw o experimental runs were 
conducted to  evaluate the food 
value o f B rach ionus  sp. grown on 
C hlorella  alone, C hlorella  and 
yeast, yeast alone, and enriched 
yeast fo r rearing bighead carp 
larvae. G row th was best among 
larvae fed w ith  B rach ionus  grown 
on enriched yeast; the poorest 
growth was obtained among 
larvae fed w ith  B ra ch ionus  grown 
on either C hlorella  or yeast. 
Results from  yeast alone and 
enriched yeast did no t d iffe r 
greatly from  each other. 
Averages o f tw o  tria ls show 
highest (83.56%) and lowest 
(76.89%) percent survival among 
fry  fed w ith  B rach ionus  grown 
on enriched yeast and 




Israeli strain, and tw o  local com ­
mercial stocks o f O reochrom is  
n ilo ticu s  are being evaluated 
fo r early growth and survival 
in aquaria and cages. Stress 
tolerance is also being evaluated. 
Data are very p re lim inary and 
the study is in progress.
Finfish Seed Production
Comparative studies on the 
early growth and developmental 
phases o f finfishes (m ilk fish , sea 
bass, and siganids) were con- 9
ducted. The food preference and 
response o f m ilkfish and sea bass 
larvae to  variations in salin ity 
levels were also investigated. 
Results o f these studies further 
contributed to  the refinement 
o f existing larval rearing methods 
o f economically im portant 
finfishes.
Milkfish and Sea Bass
Survival rates o f m ilkfish and 
sea bass larvae reared at various 
salin ity levels (16 to  32 ppt) 
indicated that both species gene­
ra lly survive better at lower 
salinities. Survival rates were 
improved when m ilkfish and sea 
bass larvae were reared at 
reduced salinities at a stocking 
rate o f 20 m ilkfish larvae and 
17-38 sea bass larvae per liter.
Sea bass larvae reared at a 
stocking density level o f 45 per 
lite r had the lowest body weight 
and length compared to  larvae 
stocked at either 15 or 30 per 
liter. Survival rates o f sea bass 
larvae at these stocking rates 
were sim ilar after a 21-day 
rearing period in half-ton circular 
fiberglass tanks. Crowding appa­
rently resulted in the poor 
growth performance o f sea bass 
larvae reared at high stocking 
rate.
In addition, tests showed 
that there was an exponential 
increase in the amount and type 
o f food consumed by sea bass 
larvae during the ir early growth 
and developmental phases.
Siganids
Compared to  m ilk fish  and 
sea bass which undergo a shorter 
phase o f early growth and 
development, siganid undergo 
seven periods o f early growth 
and development (Figure 1).
This prolonged phase and the 
existence o f a small mouth 
opening have contributed to  the 
d ifficu lties  o f rearing siganid 
larvae. Notably, siganid larvae 
consume the ir yo lk  and oil 
globule reserves at a shorter 
period and at a faster rate than 
m ilkfish and sea bass larvae 
(Figure 1).
Tilapia
Experiments to  evaluate 
various techniques o f harvesting 
tilapia fry  were conducted in 
nine 320-sq m freshwater ponds. 
Three methods were tried: 
harvesting by seining the fry  
(Treatment I), daily harvesting 
o f fry  in ponds using fine-mesh 
scoop net (Treatment II), and 
harvesting o f fry  from  hapa net 
cages installed in ponds 
(Treatment III).  A ll broodstock 
ponds were prepared, maintained 
un ifo rm ly , and sustained through 
fe rtiliza tion . Results o f tw o 
experiments indicated tha t 
the recovery o f fry  in hapa net 
installed in ponds (Treatment 
I I I) was superior compared to  
the other two techniques being 
practised. M o rta lity  in all treat­
ments was no t statistically 
significant.
Crustacean Broodstock 
Development and Gonadal 
Maturation
Prawn (Penaeus m o n o d o n )
The ever increasing demand 
fo r P. m o n o d o n  spawners had 
led to  the lack o f supply o f 
both w ild  spawners and w ild 
broodstock. To bridge this gap 
in the industry, studies were 
conducted on the standardiza­
tion  o f criteria fo r classifying 
ovarian stages and on the refine­
ment o f rearing and m aturation 
techniques using pond-reared 
broodstock.
Sea bass eggs spawned at Igang Sub­
station are stocked in a rearing tank 
at Tigbauan Research Station.10
Fig. 1. Relationship between growth, yolk and oil globule resorptions, and feeding amount in siganid, milkfish, and 
sea bass.
a-g: phases, see text. Thicker line represents faster rates of increase in growth and feeding amount and faster 
rates of yolk and oil globule resorptions.
Various tags (eyestalk tag 
and/or carapace tag) and tank 
colors (black and unpainted) 
were tried to assess their effects 
on the reproductive perform­
ance of 8-month old pond-stock 
ablated P. monodon. Prelimi­
nary results showed that hatch­
ing and nauplii production were 
obtained from both tagged and 
untagged females. These indicate 
that tagging does not affect 
normal mating behavior. Also, 
females in the black tank gave 
better hatching and nauplii pro­
duction rates compared to 
females in the unpainted tanks.
Investigation of the maternal 
influence on the biological com­
ponents of the reproductive 
process in P. monodon showed 
that, for wild stock spawners, 
egg size increases with body 
weight. There is also a definite 
positive relationship between egg 
size, hatching rate, and survival 
at zoea I. Significant positive 
correlations exist between body 
weight and number of eggs per 
female and between body weight 
and percentage survival at zoea I.
These suggest that larger females 
produce more eggs that will have 
greater percentage survival at 
zoea I. Therefore, size selection 
of spawners is important for 
maximum egg and larval produc­
tion.
A qualitative and quantita­
tive study o f the ovarian matura­
tion stages of wild P. monodon 
was conducted to refine existing 
arbitrary method of staging. 
Based on histology, the matura­
tion stages can be classified into 
four, namely: Previtellogenic, 
Vitellogenic, Cortical Rod, and 
Spent. Table 1 summarizes the 
characteristics of each stage. 
Histochemical staining showed 
the absence of glycoproteins 
and lipids in perinucleolar 
oocytes, and presence of these 
inclusions in yolky oocytes, and 
o f glycoproteins, but not lipids, 
in cortical rods. Uniform ity in 
number, stage, and composition 
of oocytes in the four regions of 
the ovary in each stage show that 
ovarian development is syn­
chronous. In stages 1 to  3, there 
was a significant increase in 11
Table 1. Characteristics of the ovarian maturation stages of wild Penaeus monodon
Equivalent Stage 








Stage 1 — Previtellogenic Stage 0 oogonia and oocytes in 
the chromatin nucleolus 
& or perinucleolus stage
0.06 ± 0.01a 0.10 ± 0.00a
Stage 2 — Vitellogenic Stages I, II yolky oocytes 0.25 ± 0.01c 0.35 ± 0.01c
Stage 3 — Cortical Rod Stages III, 
IV
yolky oocytes with 
spherical or rod-like 
bodies at the peripheral 
cytoplasm
0.34 ± 0.02d 0.44 ± 0.03d
Stage 4 — Spent Stage V few oocytes with yolky 
substances &/or cortical 
rods;
0.17 ± 0.00b 0.26 ± 0.03b





Numerical values represent means ± 1 SEM. Significant differences are indicated by different superscripts.
g o n a d  w e ig h t  b u t  n o t  in  b o d y  
le n g th  o r  w e ig h t . D if fe r e n c e s  
in  th e  m e a n  v a lu e s  o f  averag e  
o r  m a x im u m  o o c y te  d ia m e te r  
b e tw e e n  th e  fo u r  stages (T a b le  1 ) 
s h o w  th a t  th e s e  p a ra m e te rs  are  
g o o d  in d ic a to r s  o f  m a tu r a t io n  
stages in  w i ld  P . m o n o d o n .
M u d c r a b  ( S c y l la  s e r r a ta )
M a t u r a t io n  a n d  r e m a tu r a t io n  
p ro cess  o f  S c y l la  s e r r a ta  w as  
a lso  s tu d ie d . A b la te d  a n d  
u n a b la te d  a n im a ls  w e r e  fe d  w ith  
e ith e r  trash  fish  o r  a n n e lid s . 
A f t e r  f iv e  m o n th s , o v a r ia n  m a t u ­
r a t io n  (u n b e r r ie d  s ta te )  w as  
o b s e rv e d  in a b la te d  a n d  u n ­
a b la te d  a n im a ls  fe d  w ith  a n n e lid s  
a n d  a b la te d  c ra b s  fe d  w ith  trash  
f is h . A b la te d  a n im a ls  r e m a tu re d  
(u n b e r r ie d  s ta te )  a f t e r  an  averag e  
o f  4 .5  m o n th s  b u t  u n a b la te d  
c ra b s  d id  n o t  r e m a tu re  e v e n  a f te r  
f iv e  m o n th s  o f  c u ltu r e .
Sampling P. monodon broodstock.
12
Mudcrab, Scylla serrata.
C ru s ta c e a n  L a rv a l R e a r in g
Prawn (Penaeus m o n o d o n )
T o  f u r t h e r  im p r o v e  s u rv iv a l,  
b a s ic  s tu d ie s  le a d in g  t o  d e te r m i ­
n a t io n  o f  o p t im a l  c o n d i t io n s  f o r  
re a r in g  o f  P. monodon la rv a e  
w e re  c o n d u c te d .  T h e  e f f e c ts  o f  
v a r io u s  e n v i r o n m e n ta l  fa c to r s  
a n d  w a te r  t r e a tm e n t  o n  th e  
s u r v iv a l,  g r o w th ,  a n d  o th e r  p h y ­
s io lo g ic a l  p ro c e s s e s  o f  th e s e  
a n im a ls  w e re  in v e s t ig a te d .
S a l in i t y  to le r a n c e  e x p e r i ­
m e n ts  s h o w e d  t h a t  o f  t h e  s a l in i t y  
le v e ls  te s te d ,  1 2 , 1 6 , 2 0 ,  2 4 , 
a n d  5 0  p p t  w e re  le th a l  t o  
P . m o n o d o n  n a u p l i i  a n d  z o e a . 
T h e s e  le v e ls , e x c e p t  f o r  2 0  a n d  
2 4  p p t  w e re  a ls o  le th a l  t o  th e  
m y s is  s ta g e . O th e r  te s te d  s a li­
n i t ie s  w e re  2 8 , 3 2 ,  3 6 ,  a n d  4 0  
p p t .  A m m o n ia  e x c r e t io n  ra te  
p e r  d r y  w e ig h t  w a s  f o u n d  t o  be 
n e g a t iv e ly  c o r r e la te d  t o  la rv a l 
s ta g e . T h is  is c o n s is te n t  w i t h  th e  
g e n e ra l p r in c ip le  t h a t  m e ta b o l ic  
ra te  is in v e rs e ly  r e la te d  t o  th e  
s iz e  o f  t h e  o rg a n is m .
T o  assess th e  e f f e c t  o f  w a te r  
t r e a tm e n t  w i t h  N a E D T A ,  f r e ­
q u e n c y  a n d  ra te s  o f  a p p l ic a t io n  
w e re  v a r ie d .  In  E x p e r im e n t  1, 
2 .0 ,  5 .0 ,  a n d  1 0 .0  p p m  N a E D T A  
w a s  a p p l ie d  o n  D a y s  1, 4 ,  a n d  7 .
D a i l y  a p p l ic a t io n  a t  th e  ra te s  o f  
5 .0  a n d  1 0  p p m  w a s  t r ie d  in  
E x p e r im e n t  2 .  S u rv iv a l  w a s  
g r e a t ly  im p r o v e d  a t  5 .0  a n d  
1 0 .0  p p m  a p p l ic a t io n  in  E x p e r i ­
m e n t  1 ( F ig u r e  2 ) .  H o w e v e r ,  
b e s t s u r v iv a l  w a s  o b ta in e d  in  
d a i ly  a p p l ic a t io n  ( E x p e r im e n t  2 ) 
o f  1 0  p p m  N a E D T A  ( F ig u r e  3 ) .  
I t  is  b e l ie v e d  t h a t  N a E D T A  
im p r o v e d  s u rv iv a l ra te s  b y  c h e ­
la t in g  t o x i c  e le m e n ts  in  t h e  
c u l t u r e  m e d iu m .  G r o w t h  o r  
m e ta m o r p h o s is  w a s  n o t  g r e a t ly  
a f f e c te d  w i t h  t h e  a d d i t i o n  o f  
N a E D T A  e x c e p t  f r o m  n a u p l i i  
t o  z o e a  w h e re  t h e  h ig h e s t  p e r ­
c e n t  m o l t s  w e re  o b s e rv e d  w i t h  
t h e  1 0  p p m  t r e a tm e n t .
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Fig. 2. Survival of Penaeus monodon larvae with Na EDTA applied 
at Day 1, 4 and 7. Points represent means of 10 replicates.
Fig. 3. Survival of Penaeus m onodon larvae with daily application of 
Na EDTA. Points represent means of 10 replicates.14
F a r m in g  S y s te m s
F A R M IN G  S Y S T E M S
Studies conducted under 
Farming Systems were related to 
verification o f  techniques and 
methods o f  pond, pen and cage 
culture o f  finfishes and prawn. 
The economic feasibility o f  
various culture techniques was 
investigated. D ifferent fertiliza­
tion schemes were examined in 
relation to biomass production  
in brackishwater and freshwater 
ponds. Preliminary studies to 
assess the relationship between 
growth o f  cultured fish in cages 
and ecological changes occurring 
in Laguna Lake were done.
F in f is h  B r a c k is h w a te r  C u lt u r e
Siganids
T h e  e f f e c t  o f  s to c k in g  d e n ­
s i t y  o n  t h e  g r o w th  a n d  s u r v iv a l  
o f  s ig a n id s  f r o m  f in g e r l in g s  t o  
m a r k e ta b le  s iz e  w a s  e v a lu a te d .  
S ig a n id  f in g e r l in g s  (m e a n  w e ig h t  
o f  4 .8  g) w e re  s to c k e d  in  3 0 0 -s q  
m  p o n d s  a t 0 .2 5 ,  0 .5 0 ,  0 .7 5 / s q  
m ,  fe e d in g  o n  n a tu r a l  f o o d ,  
m a in ly  la b la b  ( b e n th ic  a lg a l m a t )  
a n d  l u m u t  ( f i la m e n to u s  g re e n  
a lg a e ) .  H ig h  a ve ra g e  w e ig h t  g a in s  
a f t e r  9 0  d a y s  w e re  o b ta in e d  a t 
lo w e r  s to c k in g  le v e ls  0 .2 5  a n d  
0 .5 0 / s q  m  ( 5 4  g a n d  4 9 .3 4  g, re s ­
p e c t iv e ly ) ,  c o m p a r e d  t o  o n ly  1 4 . 
.4  g w h e n  s to c k e d  a t  0 .7 5 / s q  
m . S u rv iv a l  ra te s  w e re  a ls o  
h ig h ,  1 0 0  a n d  9 7 %  f o r  th o s e  
s to c k e d  a t 0 .2 5  a n d  0 .5 0 /s q  m , 
r e s p e c t iv e ly .
R e s u lts  o f  t h is  s tu d y  a re  
e x p e c te d  t o  g u id e  f is h  fa rm e rs  
o n  th e  o p t im u m  s to c k in g  d e n s i ty  
o n  t h e  c u l t u r e  o f  s ig a n id s  in  
p o n d s .
Sea Bass
A  p r e l im in a r y  s tu d y  w a s  
c a r r ie d  o u t  t o  d e te r m in e  o p t i ­
m u m  s to c k in g  d e n s i t y  a n d  fe e d ­
in g  le v e ls  f o r  sea bass in  o r d e r  
t o  g e n e ra te  a t e c h n o lo g y  f o r  
c u l t u r in g  sea bass a t  t h e  n u rs e r y  
s ta g e  in  p o n d s .  T h i r t y - d a y  o ld  
sea bass w e re  s to c k e d  in  1 4 4 -s q  
m  p o n d s  a t  s to c k in g  d e n s it ie s  o f  
3 , 5 , 7 , a n d  1 0 /s q  m  a n d  w e re  
c u l t u r e d  f o r  o n e  m o n t h .  T h e re  
w e re  th r e e  fe e d in g  le v e ls :  6 ,  8 , 
a n d  1 0 %  o f  b io m a s s  f o r  e a c h  
le v e l o f  s to c k in g  d e n s i t y .  H ig h ­
e s t s u rv iv a l o f  5 0 %  w a s  o b ta in e d  
w h e n  f is h  w e re  s to c k e d  a t  
3 /s q  m  a n d  fe d  w i t h  f r o z e nPond maintenance is a routine activity at LBS. 15
Tray-feeding of prawn.
Broadcasting of feed at LBS ponds.
t r a s h  f is h  a t  1 0 %  o f  b o d y  w e ig h t .  
W i th  a s to c k in g  d e n s i t y  o f  1 0 /s q  
m  a n d  1 0 %  fe e d in g  r a te ,  a s u r ­
v iv a l o f  4 4 .2 %  w a s  o b ta in e d .  
H o w e v e r ,  w h e n  f is h  w e re  fe d  
a t  6  o r  8 %  o f  b io m a s s , s u rv iv a l 
w a s  lo w .  W e ig h t  g a in s  w e re  
g e n e ra l ly  lo w .
P ra w n  C u ltu r e
In  t h e  s tu d y  w h ic h  p i l o t -  
te s te d  a S E A F D E C - fo r m u la te d  
p r a c t ic a l  d ie t ,  a n a ly s e s  o f  p la n k ­
t o n  p re s e n t  in  th e  p o n d  w e re  
c o n d u c te d  f o r  11  w e e k s . L a b la b  
w a s  a b u n d a n t  t h r o u g h o u t ,  h e n c e , 
t h e  p o n d s  w e re  n o t  f e r t i l i z e d  
p r i o r  t o  s to c k in g  a n d  d u r in g  th e  
c u l t u r e  p e r io d .  W a te r  w a s  
c h a n g e d  f o r  a p e r io d  o f  3  t o  4  
d a y s  d u r in g  th e  s p r in g  t i d e  a n d  
w a s  f a c i l i t a t e d  b y  a w a te r  p u m p  
d u r in g  n e a p  t id e .  W a te r  
e x c h a n g e  w a s  d o n e  f r o m  u n d e r  
r a th e r  th a n  f r o m  th e  s u r fa c e  o f  
t h e  p o n d .  p H  ra n g e d  f r o m  
8 .0  t o  8 .3 ,  s a l in i t y  f r o m  2  p p t  
t o  3 0  p p t ,  a n d  te m p e r a tu r e  
f r o m  2 5 .7  t o  3 0 .2 ° C .  C o p e -  
p o d s  d o m in a te d  th e  p la n k to n  
c o m m u n i t y  w h i le  m o l lu s c  a n d  
s h r im p  la rv a e  o c c u r r e d  in  s m a ll 
q u a n t i t ie s .  L u m u t  a n d  o th e r  
a lg a e  s a m p le s  w e re  c o m p o s e d  
m o s t ly  o f  E n t e r o m o r p h a  s p p ; 
S p ir o g y r a  s p ; S p ir u l in a  s p ; 
O s c i l la t o r ia  s p p ;  L y n g b y a  s p ; 
R h iz o c h lo n iu m  s p p ;  N o s to c  s p ; 
a n d  U lo t h r i x  sp . D ia to m s ,  
r o t i f e r s ,  a n d  c o p e p o d s  a d h e re d  
t o  th e  f i la m e n to u s  a lg a e .
P re s e n t in  th e  g u t  o f  s u b ­
a d u l t  p ra w n s  w e re  d ia to m s ,  s o m e  
f i la m e n to u s  a lg a e , r o t i f e r s ,  a n d  
c o p e p o d s .  N e m a to d e s  w e re  
d o m in a n t  in  th e  g u t  o f  h a rv e s ta ­
b le  p ra w n s .  N o s to c  s p ., S p ir o ­
g y r a  sp . a n d  S p ir u l in a  sp . w e re  
n o t  f o u n d  in  t h e  g u t  o f  th e  
p ra w n s  e x a m in e d  d u r in g  th e  
e n t i r e  c u l t u r e  p e r io d .
In  a r e la te d  s tu d y ,  g u t16
c o n te n t  o f  P. m o n o d o n  ju v e n ile s  
g ro w n  in  p o n d s  w as a n a ly z e d . 
T h e  p ra w n s  w e re  c u ltu r e d  in  
p o n d s  w h e re  th e  d o m in a n t  
n a tu ra l fo o d  w a s  e ith e r  la b la b ,  
lu m u t  o r  d ig m a n  (b u s h y  p o n d -  
w e e d ) . A n a ly s is  s h o w e d  th a t  th e  
fo o d  in g e s te d  b y  th e  p ra w n s  c o n ­
s is te d  o f  c ru s ta c e a n  la rva e , n e m a ­
to d e , b e n th ic  c o p e p o d , a n d  f i la ­
m e n to u s  a lgae. S m a ll q u a n t i t ie s  
o f  p h y to p la n k to n  d e tr i tu s ,  p la n t  
d e b r is , a n d  sand p a r t ic le s  w e re  
a lso  fo u n d .
A n  a t te m p t  w as m a d e  t o  
d e te rm in e  th e  m o s t id e a l p o n d  
p re p a ra t io n  sch em e  fo r  o p t im u m  
g ro w th  a n d  s u rv iv a l o f  p o te n t ia l  
P. m o n o d o n  sp a w n e rs . P. m o n o ­
d o n  ju v e n ile s  w e ig h in g  b e tw e e n  
18  t o  2 5  g w e re  s to c k e d  in  5 0 0 -  
sq m  p o n d s  a t 2 ,0 0 0 /h a .  T h re e  
schem es w e re  u sed : ( A )  t r a d i ­
t io n a l  m e th o d  w i th  n o  c u l t i ­
v a t io n  a n d  n o  a p p lic a t io n  o f  l im e  
a n d  o rg a n ic  f e r t i l i z e r ;  (B ) l im e  
a n d  o rg a n ic  fe r t i l i z e r  a p p lic a t io n  
a f te r  p o n d  c u l t iv a t io n ;  a n d  (C ) 
o rg a n ic  fe r t i l i z e r  a nd  l im e  a p p li ­
c a t io n  b e fo re  p o n d  c u lt iv a t io n .  
C u lt iv a t io n  m e a n t t i l l i n g  th e  s o il 
w i th  a h o e  u p  to  a d e p th  o f  6  to  
7  c m .
A f t e r  tw o  m o n th s  o f  c u ltu r e ,  
h ig h  s u rv iv a l ra te s  w e re  o b ta in e d , 
9 2 .5  a n d  9 3 .5 % , re s p e c tiv e ly , in  
schem es B  a n d  C , w i t h  5 6 %  
s u rv iv a l f o r  sch em e  A .  T h e  d i f f e ­
ren ce  in  th e  m e a n  f in a l w e ig h ts  
w e re  n o t  s ta t is t ic a l ly  s ig n if ic a n t ,  
(5 8 .9 , 5 4 .1 ,  a n d  5 3 .7  g) f o r  th e  
th re e  schem es. P o ly c h a e te s  w e re  
o b s e rv e d  in  schem es B  a n d  C . 
R o t ife r s ,  c o p e p o d s , a n d  d ia to m s  
d o m in a te d  th e  p o n d  p r o d u c t io n  
o f  n a tu ra l fo o d  d u r in g  th e  f i r s t  
m o n th  o f  c u ltu r e .
S tu d ie s  w e re  a lso  c o n d u c te d  
t o  d e te rm in e  th e  o p t im u m  leve l 
o f  n it ro g e n  o r  p h o s p h o ru s  c o m ­
b in a t io n  in  p ra w n  p o n d s . 
P. m o n o d o n  ju v e n ile s  (m e a n
w e ig h t  o f  0 .3 6  g) w e re  re a re d  in  
1 ,0 0 0 -s q  m  p o n d s  fe r t i l iz e d  w i t h  
n it ro g e n  a n d  p h o s p h o ru s  a t  f o u r  
d i f f e r e n t  le ve ls , a nd  a c o n s ta n t  
leve l o f  1 .0  to n  o f  c h ic k e n  
m a n u re /h a .  D ia m m o n iu m  p h o s ­
p h a te  (1 8 -4 6 -0 )  a n d  u re a  (4 6 -0 -0 )  
w e re  used  as s o u rc e s  o f  n it ro g e n  
a n d  p h o s p h o ru s  a t  a r a t io  o f  1 :2 .  
L e v e ls  o f  n it ro g e n  a n d  p h o s p h o ­
r u s , p e r  h e c ta re  w e re  15 k g  N  
a n d  3 0  k g  P f o r  T re a tm e n t  I ;  
2 0  k g  N  a n d  4 0  k g  P, T re a tm e n t  
I I ;  2 5  k g  N  a n d  5 0  k g  P T re a t­
m e n t  I I I ;  a n d  3 0  k g  N  a n d  6 0  k g  
P T re a tm e n t  IV .  T h e  fe r t i l iz e r s  
w e re  a d d e d  d u r in g  p o n d  p re p a ra ­
t io n  a n d  e v e ry  t w o  w e e k s  th e r e ­
a f te r .
S u rv iv a l ra tes , m e a n  f in a l 
w e ig h ts , a n d  g ross p r o d u c t io n  
a f te r  t w o  m o n th s  d id  n o t  s ig n i­
f ic a n t ly  d i f f e r  in  a ll th e  sch em es . 
In c re a s in g  th e  le ve ls  o f  d ia m m o ­
n iu m  p h o s p h a te  a n d  u re a  b e y o n d  
th e  a m o u n ts  in  T r e a tm e n t  I, 
15  k g  N  t o  3 0  k g  P, d id  n o t  
a f fe c t  g ross p r o d u c t io n .  S u rv iv a l 
ra te s  o f  th e  p ra w n s  w e re  b e t te r  
a t  lo w e r  le ve ls  o f  f e r t i l i z e r  th a n  
a t  h ig h e r  leve ls . L o w e r  le v e ls  o f  
in o rg a n ic  fe r t i l i z e r  to g e th e r  w i t h  
c h ic k e n  m a n u re  s h o u ld ,  th u s ,  be 
a p p lie d  t o  lo w e r  th e  c o s t o f  
p r o d u c t io n .
A  fe e d in g  e x p e r im e n t  u s in g  
c o m m e rc ia l p e lle te d  fe e d  c o n ­
ta in in g  3 5 %  c ru d e  p r o te in  (T r e a t­
m e n t  I) ,  tra s h  f is h  ( T r e a tm e n t  I I ) ,  
c o m b in a t io n  o f  p e lle te d  fe e d  a n d  
tra s h  f is h  a t 5 0 :5 0 %  r a t io  
(T r e a tm e n t  I I I ) ,  a n d  7 5 :2 5 %  
r a t io  (T r e a tm e n t  IV )  w a s  c o n ­
d u c te d  t o  d e te rm in e  th e  re sp o n se  
o f  P. m o n o d o n  ju v e n i le s  (P L  
m e a n  b o d y  w e ig h t  o f  0 .2 6  g) to  
d i f f e r e n t  fe e d in g  re g im e n s . 
T w e lv e  3 2 0 -s q  m  e a r th e n  p o n d s  
w e re  u t i l iz e d  f o r  a c u ltu r e  p e r io d  
o f  1 0 5  d a ys .
R e s u lts  (T a b le  2 )  s h o w  th a t 17










I — Pelleted 
Feed 16.36 86.95 558.98 2.43
II -  Trash 
Fish 17.22 79.8 543.24 1.94
III -  Pelleted 
Feed/Trash 
Fish 
(50:50) 25.03 79.77 787.93 2.14
IV -  Pellet/ 
Trash Fish 
(75:25) 23.96 88.53 839.7 1.80
p e lle te d  fe e d  (7 5 % ) m ix e d  w i th  
tra s h  f is h  (2 5 % ) is th e  b es t 
c o m b in a t io n .
F in fish  F re sh w a te r C u ltu re
A  tw o  y e a r  s tu d y  t o  d e te r ­
m in e  th e  c o n v e rs io n  fa c to r  b e t­
w e e n  n a tu ra l fo o d  a n d  g ro w th  
o f  s e le c te d  f is h  in  L a g u n a  d e  B a y  
w a s  s ta r te d . E x p e r im e n ts  o n  
f is h  g ro w th  in  r e la t io n  t o  th e  
la k e ’s b io m a s s  o r  s ta n d in g  c ro p  
a re  in  p ro g ress .
In  th e  e c o m o n ito r in g  s tu d y ,  
s e le c te d  p h y s ic o -c h e m ic a l a n d  
b io lo g ic a l p a ra m e te rs  w e re  m o n i­
to re d  in  W e s t C o v e , W e s t B a y , 
C e n tra l B a y , a n d  E a s t B a y  o f  
L a g u n a  L a k e  f r o m  J a n u a ry  to  
D e c e m b e r.
In  W e s t C o v e , h ig h  tra n s ­
p a re n c y  v a lu e s  w e re  f i r s t  n o te d  
in  M a y . L o w e r  te m p e ra tu re  
w a s  o b s e rv e d  in  J a n u a ry , 
in c re a s in g  in  M a y . C h e m ic a l 
p a ra m e te rs  such  as d is s o lv e d  o x y ­
g en  a n d  p H  d id  n o t  reach  th e  
c r i t ic a l  le v e ls ; h o w e v e r ,  c h lo r id e
a n d  c o n d u c t iv i t y  le ve ls  in c re a s e d  
in  la te  A p r i l  in d ic a t in g  sea w a te r  
in t r u s io n .  S u b s e q u e n t ly ,  h ig h e r  
v a lu e s  o f  g ross p r im a r y  p ro d u c ­
t io n  a n d  p h y to p la n k to n  b io m a s s  
w e re  e x h ib i te d  s ta r t in g  J u n e . 
Z o o p la n k to n  b io m a s s  a lso  
in c re a s e d  in  J u ly  w h i le  z o o p la n k ­
to n  b io m a ss  m a x im a  w a s  n o te d  
in  th e  m o n th s  o f  J u n e  a n d  J u ly .
In  th e  o th e r  s ta t io n s , 
s a m p lin g  w a s  s ta r te d  in  M a y . 
C h lo r id e  v a lu e s  s h o w e d  in ­
c re a s in g  t r e n d ,  in d ic a t in g  sea­
w a te r  in t ru s io n  in  th e  la k e . 
T h e  a p p e a ra n c e  o f  B ra c h io n u s  
p l ic a t i l i s  w as o b s e rv e d .
B ra c h io n u s  p l ic a t i l is , a 
m a r in e  z o o p la n k to n ,  w a s  success­
f u l l y  g ro w n  o n  C h lo re l la  in  fre s h  
w a te r  a t  a d e n s ity  o f  5 .5  x  1 0 3  
a n im a ls  p e r  m l.  M o in a  m a c ro ­
c o p a  w a s  g ro w n  in  th re e  ty p e s  o f  
m e d ia : c h ic k e n  m a n u re , w a te r  
h y a c in th ,  a n d  r ic e  s tra w . H ig h e s t 
p o p u la t io n  g ro w th  w a s  a c h ie v e d  
in  th e  w a te r  h y a c in th  m e d iu m  
w i t h  an average  p o p u la t io n  d e n ­
s i t y  o f  1 0 ,4 0 0  a n im a ls  p e r  l i te r .  
H ig h e s t M o in a  p r o d u c t io n  w as 
o b ta in e d  in  th is  m e d iu m  w i t h18
Water sampling to determine Laguna Lake primary productivity.
th e  a d u lt  stages c o m p r is in g  th e  
g re a te s t b io m a s s  (2 9  u g /m l/d a y ) .  
M o in a  g ro w n  in  c h ic k e n  m a n u re  
a nd  r ic e  s tra w  m e d iu m  h a d  an 
average p o p u la t io n  d e n s ity  o f  
7 ,7 0 0  and  6 ,9 0 0 / l , re s p e c tiv e ly .
Carp
Two experiments were con­
ducted on the effect of varying 
stocking densities (35/sq m and 
70/sq m) on growth and survival 
o f bighead and silver carp fry in 
ponds. In the first experiment, 
stocking rates did not signifi­
cantly affect the mean weight 
and survival of bighead carp fry 
grown in ponds fertilized with 
Sesbania or chicken manure. On 
the other hand, mean weight was 
significantly high at a stocking 
density of 35/sq m when big­
head carp fry were grown in the 
pond where inorganic fertilizer 
was applied during the last two 
weeks of rearing only. Results 
for silver carp fry  were com­
parable to those obtained in the 
first experiment. However, per­
cent survival of fry  was signifi­
cantly low at 70/sq m. Statis­
tical analysis of the interaction 
o f stocking density w ith types 
o f fertilization is in progress.
Natural food production in 
the different ponds with 
different fertilizer applications 
(chicken manure, Sesbania and 
Ammophos, 16-20-0) was also 
monitored. Green manuring 
with dried, finely ground 
Sesbania leaf meal enhanced 
production of both phyto­
plankton and zooplankton. This 
might explain why the mean 
weights of silver carp fry  were 
comparable in the three types 
o f fertilizer treatments (third 
experiment).
The effects o f inorganic 
(21-0-0 or ammonium sulfate, 
0-18-0 or solophos) and organic 
(chicken manure) fertilizers on 
the production of marketable­
sized bighead carp and tilapia 
in freshwater ponds were also 
evaluated. Growth of bighead 
carp fingerlings was best in ponds 
fertilized with 0-18-0 and 
chicken manure, followed by 
those grown in ponds fertilized 
with chicken manure alone; 
the poorest growth was obtained 
in ponds that received 21-0-0 
and chicken manure. A fter 
five months of culture, highest 
weight and length of tilapia were 
obtained in ponds that received 
0-18-0 and chicken manure and 
21-0-0 and chicken manure, 19
re sp e c tive ly . T o ta l f in a l fish  
b iom ass was h ighes t f ro m  ponds  
a p p lie d  w ith  0 -1 8 -0  and  ch ic k e n  
m a n u re  and lo w e s t f ro m  ponds  
fe r t i l iz e d  w ith  c o m b in a tio n  o f  
fe r t il iz e rs , 2 1 -0 -0  and 0 -1 8 -0  and 
c h ic k e n  m anu re .
Tilapia
In te g ra tin g  t i la p ia  (O . n i lo ­
t ic u s ) fa rm in g  w ith  c ro p s  w h ic h  
in c lu d e d  th e  b io fe r t i l iz e r  
Sesbania sesban w as tr ie d . A f te r  
10  w eeks, w e ig h t and len g th  o f  
t i la p ia  w ere  h ig h e r in  po n d s  w ith  
Sesbania  th a n  those  w ith o u t  
Sesbania.
Polyculture
F o u r c o m b in a tio n s  o f  th re e  
d if fe re n t  species — O . n i lo ­
t ic u s , h y b r id  C hinese ca rp , and 
sea bass — w e re  eva lua te d  in 
9-sq m  cages in s ta lle d  in  577-sq  
m  fre s h w a te r p o n d  o f  Bay 
F ish fa rm  P ro je c t, Laguna  fro m  
D ecem ber 198 5  to  J u ly  1986  
us in g  th e  fo l lo w in g  tre a tm e n ts :
( I )  f iv e  t i la p ia  w ith  th re e  ca rp  
and one  sea bass/sq m ; ( I I ) f iv e  
t i la p ia  w ith  th re e  ca rp /sq  m ; 
( I I I )  f iv e  t i la p ia  w ith  one  sea 
bass/sq m ; and ( I V )  f iv e  t i la p ia /  
sq m . H ig h e s t to ta l p ro d u c t io n  
w as o b ta in e d  f ro m  T re a tm e n t I 
(5 ,0 2 2 .1 5  g), fo llo w e d  b y  T re a t­
m e n ts  II (4 ,5 9 8 .3 5  g ), IV  
(3 ,3 6 8 .1 0  g ) , and I I I  (2 ,4 7 9 .8 8 g ). 
P ro d u c tio n  fro m  T re a tm e n t I I I  
(2 ,4 7 9 .8 8  g) w as s ig n if ic a n t ly  
th e  lo w e s t. T h e  p o ly c u ltu re  o f  
t i la p ia ,  ca rp , and sea bass gave a 
h ig h e r p ro d u c t io n  th a n  th e  tw o -  
species c o m b in a t io n  and th e  
m o n o c u ltu re . T h e  h ig h e s t m ean 
w e ig h t ga in  b o th  fo r  t i la p ia  and 
c a rp  was o b ta in e d  fro m  T re a t­
m e n t I I .  T h is  was s ig n if ic a n tly  
h ig h e r th a n  those  o f  T re a tm e n ts  
I and  IV  fo r  t i la p ia , and 
a p p a re n tly  h ig h e r b u t n o t s ig n i­
f ic a n t ly  d if fe re n t  f ro m  th a t  o f  
T re a tm e n t I I I .  T h u s , i t  is m o re
advantageous to  c o m b in e  ca rp , 
sea bass, and t i la p ia  th a n  to  
c o m b in e  o n ly  tw o  o f  th e  species.
A Q U A C U L T U R E  E C O N O M IC S
A  c o m p a ra tiv e  e c o n o m ic  ana­
lys is  o f  d if fe re n t  scales o f  p ra w n  
(P. m o n o d o n ) h a tc h e ry  p ro d u c ­
t io n  system s w as c a rr ie d  o u t  w ith  
W estern  V isayas  (R e g io n  V I  ) as 
s tu d y  area and  1985  as base yea r. 
D a ta  u t i l iz e d  w e re  ta k e n  fro m  
h a tc h e ry  o p e ra to rs , a q u a c u ltu re  
sc ie n tis ts , ava ilab le  l ite ra tu re  on  
ha tche ries , and tra d it io n a l in s t i­
tu t io n a l sources.
A na lyses  sh o w  th a t  a ll scales 
o f  h a tc h e ry  o p e ra tio n s , be th e y  
b a c k y a rd , sm all-sca le  m e d iu m - 
scale o r  large-scale, are h ig h ly  
p ro f ita b le .  In  a d d it io n , resu lts  
sh o w  th a t  w h e n  ra n ke d  and 
co m p a re d , sm a lle r ha tch e rie s  in  
genera l, generate  b e tte r  p ro f i ta ­
b i l i t y  p e rfo rm a n c e  th a n  la rge r 
ha tche ries .
T a b le  3 presents th e  p ro f i ta ­
b i l i t y  in d ic a to rs  fo r  th e  d if fe re n t  
scales o f  h a tche ries . S m a lle r 
h a tch e rie s  have s h o rte r payb a ck  
pe rio d s , h ig h e r b e n e fit-c o s t 
ra tio s , and h ig h e r in te rn a l ra te - 
o f- re tu rn s  th a n  la rge r ha tche ries .
C o ro lla ry  to  th e  s tu d y  on 
ha tche ries , a n o th e r c o m p a ra tiv e  
s tu d y  was c o n d u c te d  on  th e  
costs and re tu rn s  be tw een  in d i­
v id u a l and  in te g ra te d  p ra w n  
(P. m o n o d o n ) h a tc h e ry , n u rse ry , 
and g ro w -o u t p ro d u c t io n  system s. 
T h is  second s tu d y  used th e  same 
m e th o d o lo g y  as th e  h a tc h e ry  
s tu d y .
A na lyses  in d ic a te  th a t  ail 
p ro d u c t io n  system s are p ro f i ta ­
b le , w ith  in te g ra te d  p ro d u c t io n  
system s gen e ra lly  m o re  p ro f i ta ­
b le th a n  in d iv id u a l p ro d u c t io n  
system s. A ls o , th e  in te g ra te d20
Table 3. Profitability indicators o f different scales o f prawn hatcheries
HATCHERIES
Backyard Small Medium Large
1. Payback period (yr) 1.1 2 4 3.1
2. Benefit-cost ratio 
(B/C) 1.47 1.44 1.13 1.36
3. Internal rate-of- 
return (IRR%) 123 60 29 55
hatchery-nursery system proves 
to be the most profitable of all 
systems considered and that the 
extensive polyculture of prawn 
and milkfish is the most pro­
fitable grow-out culture method.
Table 4 presents the pro­
fitab ility  indicators for all indi­
vidual and integrated systems 
covered in the study.
In another development, 
growth, survival, production, and 
economic feasibility of culturing 
milkfish and prawns (P. mono- 
don), monoculture and poly­
culture, were evaluated after 
109 days of rearing in earthen 
ponds. A stocking density of
2,000 milkfish fingerlings or
20,000 prawn juveniles/ha was 
used in monoculture and in 
polyculture (a combination of 
the same stocking densities). 
Production of milkfish in mono­
culture (526 kg/ha/crop) was 
significantly higher than in poly­
culture (398 kg/ha/crop. Prawn 
production was not significantly 
affected. In monoculture, 
590 kg/ha/crop was produced 
while 524 kg/ha/crop was pro­
duced in polyculture. Return 
on investment (ROI) for poly­
culture was 45.2% while that of 
monoculture was 38.7% with a 
payback period of 2.2 and 2.5 
years, respectively.
On the other hand, four sets
of modular ponds were used to 
culture P. monodon juveniles at 
two stocking densities (15,000 
and 20,000/ha) with frozen trash 
fish as supplementary feed. 
Pond areas were 550; 1,100; and 
2,200 sq m, respectively. After 
three months, mean growth, 
survival, and final body weight 
did not differ significantly. 
Total production was 533 kg/ha 
in ponds stocked at 20,000/ha 
and 404 kg/ha in ponds stocked 
at 15,000/ha. Return on invest­
ment was 72.6% and 69.5% for 
ponds stocked at 20,000/ha and 
15,000/ha, respectively, w ith pay­
back period of 1.4 and 1.3 years 
for 15,000/ha and 20,000/ha, 
respectively.
The economic feasibility of 
milkfish fingerling production 
with feeding in freshwater ponds 
was determined in 1985 and 
1986. In 1986, the use of 
formulated diet as feed gave 
the highest ROI of 43%. The 
combination of formulated diet 
and Spirulina powder gave an 
ROI of 42.3% while rice bran 
alone had 25%. In 1985, the 
combination of formulated diet 
and Oscillatoria, formulated diet 
alone, and Oscillatoria alone 
gave ROI values o f 39.4, 26, 
and 8.5%, respectively.
A survey of tilapia farms at 
Bo. Kalinawan, Binangonan 21
BFS’s impact in the immediate community is evidenced by the proliferating 
tilapia farms in Binangonan. Above, tilapia fry are being harvested at the Station.
s h o w e d  a t o t a l  o f  97  fa rm s  w i t h  
2 ,1 3 4  cages, 2 2  average n u m b e r  
o f  cages b y  f a r m ;  3 7 3  sq m 
average  fa r m  s ize ; a nd  2 .2  
average  n u m b e r  o f  ye a rs  in 
o p e ra t io n .









1. Backyard hatchery 1.1 1.47 123
2. Pond nursery 2.2 1.08 54
3. Extensive monoculture 4.5 1.14 29
4. Semi-intensive monoculture 4.5 1.11 28
5. Extensive polyculture of 
prawn and milkfish 3 1.27 45
6. Extensive polyculture of 
prawn and shrimp 5.5 1.08 23
7. Integrated hatchery-nursery 
system 0.5 1.58 225
8. Integrated hatchery-nursery- 
grow-out system 1.2 1.38 86
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F e e d  D e v e lo p m e n t
Researches under this section 
are geared towards the develop­
m ent o f  biologically effective 
and economical fish and prawn 
diets fo r  the industry. Research 
projects focus on the following  
major areas: nutrient require­
ments, practical diet develop­
m ent, evaluation o f  indigenous 
feed  resources, fe e d s tu ff  digesti­
bility, and digestive physiology.
F in fis h  N u t r i t io n
Larval Diet
P rac tica l la rva l d ie ts  have 
been deve loped  w ith  reasonable 
s ta b il i ty  and a c c e p ta b ility  b y  
la rva l fish . T he  d ie ts  w ere  tested  
in  th e  la b o ra to ry  and b y  a f r y  
dea le r. A c c e p ta b il i ty  o f  th e  d ie t 
w as re p o rte d  in  feed in g  tr ia ls  
w ith  m ilk f is h  f r y  c o n d u c te d  by  
th e  f r y  dea ler. W a te r m anage­
m e n t p rac tices , how eve r, w e re  
n o t  adequa te  and p o llu t io n  c o u ld  
have caused m o s t o f  th e  observed 
m o r ta lit ie s .  In  th e  la b o ra to ry , 
good  g ro w th  and surv iva l w ere  
m a in ta in e d  in th e  f ir s t  weeks. 
M o r ta lit ie s  a fte r  th e  second w eek  
w ere  a ttr ib u te d  to  in h e re n tly  
w eak  f r y .
Fry/Fingerling Diets
S tu d ie s  on  l ip id  n u t r i t io n  
c o n f irm e d  e a r lie r  f in d in g s  on  th e  
a b i l i t y  o f  m ilk f is h  to  g ro w  fo r  
f iv e  m o n th s  on a lip id - fre e  d ie t 
suggesting th a t  essentia l fa t ty  
ac ids  are h ig h ly  conserved. The 
e x p e rim e n ts  show ed n o  s ig n if i­
c a n t g ro w th  im p ro ve m e n ts  fro m  
th e  a d d it io n  o f  1% n-3  o r  n-6 
fa t t y  acids. A  c o n s is te n t g ro w th  
depression  was observed in fish  
fe d  d ie ts  c o n ta in in g  0 .5%  each 
o f  n-3  and n-6 fa t t y  acids. 
H ighest su rv iva l and g ro w th
rates, how ever, w e re  observed 
am ong  fish  fe d  d ie ts  c o n ta in in g  
7% co d  liv e r o i l .  P oorest g ro w th  
ra te  was o b ta in e d  fro m  th e  
d ie t  w ith  a 1 :1  ra t io  o f  n-3 
to  n -6 fa t t y  acids.
M ilk f is h  w ith  m ean in it ia l 
w e ig h t o f  7 .0  g w e re  fe d  
d ie ts  c o n ta in in g  graded levels 
o f  ly s in e  a t 0 .9 , 1.3, 1.7, 2 .0 , 
2 .3 , 2 .6  g /1 0 0  g d ry  w e ig h t 
d ie t.  R esu lts  a fte r  12 w eeks 
show ed  th a t  g ro w th  ra te  in ­
creased p ro p o r t io n a te ly  w ith  
inc reas ing  levels o f  ly s in e  in 
th e  d ie t.  H o w e ve r, n o  fu r th e r  
w e ig h t gain was observed w ith  
th e  increase in  ly s in e  level 
b e y o n d  2 .0  g /1 0 0  g d ie t  suggest­
ing  th a t  ly s in e  re q u ire m e n t fo r  
m ilk f is h  is a b o u t 2 .0  g /1 0 0  g 
d ie t.
A c c lim a te d  w ild  m ilk f is h  f r y  
w ith  in it ia l m ean b o d y  w e ig h t o f  
0 .0 0 4 8  g, to ta l le n g th  o f  1 .4  cm  
w ere  s to cke d  in  12 u n ifo rm ly  
p repa red  50-sq  m  fre s h w a te r 
p o n d s . T h e  fish  w e re  g iven th e  
fo l lo w in g  feeds fo r  seven w eeks: 
1) c o m b in a t io n  o f  S p iru lin a  
p o w d e r and fo rm u la te d  d ie t ;  
2 ) fo rm u la te d  d ie t ;  and 3 ) rice  
b ran . M ilk f is h  fe d  w ith  th e  
fo rm u la te d  d ie t  a lone  gave th e  
fa s te s t g ro w th  in  b o d y  w e ig h t 
and to ta l le n g th  (1 .5  g and 
5 .5 7  cm ) fo l lo w e d  b y  those  
g iven th e  c o m b in a t io n  o f  
S p iru lin a  and  fo rm u la te d  d ie t  
(0 .8 8 6  g and  4 .6 6  c m ). M ilk f is h  
g iven r ice  b ran  a lone  had  th e  
lo w e s t g ro w th  (0 .7 5 4  g and 
4 .3 6  c m ). R esu lts  o f  a s ix- 
w eek e x p e r im e n t c o n d u c te d  
u n d e r la b o ra to ry  c o n d it io n s  w ere  
c o n s is te n t w ith  those  o b ta in e d  
in  po n d s . R esu lts  fu r th e r  
show ed  th a t  g ro w th  ra th e r th a n  
su rv iva l ra te  was d ire c t ly  in - 23
Feeding experimental animals in nutrition and feed development studies.
f lu e n c e d  b y  th e  fe e d s  g iv e n  to  
th e  m i lk f i s h  in  th e  la b o r a t o r y  
as w e l l  as in  th e  p o n d s .
T h e  n e e d  f o r  a s c o rb ic  a c id  
w a s  d e te r m in e d  b y  u s in g  m i lk -  
f is h  w i t h  in i t ia l  m e a n  w e ig h t  o f  
1 .5  g. M i lk f is h  w e re  fe d  
p u r i f i e d  d ie ts ,  o n e  c o n ta in in g  
a b o u t  3 0 0  m g  a s c o r b a te /1 0 0  g 
d ie t ,  a n d  a n o th e r  w i t h  n o  a s c o r ­
b a te  a t  a l l .  A  c o m m e r c ia l  
f is h  p e l le t  w a s  u s e d  as c o n t r o l .  
R e s u lts  s h o w e d  t h a t  t h e  f is h  
fe d  f o r  1 5  w e e k s  d ie ts  c o n ­
ta in in g  n o  a s c o rb a te  g re w  as 
w e l l  as th o s e  fe d  w i t h  d ie ts  
o f  3 0 0  m g  o f  a s c o r b a te /1 0 0  g 
d ie t ,  o r  w i t h  c o m m e r c ia l  f is h  
p e l le t .  T h e  re s u lts  s u g g e s t t h a t  
t h e  d e p le t io n  ra te  o f  t is s u e  
a s c o rb a te  m a y  b e  e x t r e m e ly  
lo w .  I t  is h ig h ly  p o s s ib le  t h a t  
a s c o rb a te  r e q u i r e m e n t  c o u ld  be 
p r o v id e d  b y  n a tu r a l  f o o d  o rg a ­
n is m s  in t r o d u c e d  in t o  t h e  re a r in g  
t a n k  v ia  t h e  f l o w - t h r o u g h  s y s te m . 
T h e  in te r f e r e n c e  c a u s e d  b y  th e s e  
e x t r a n e o u s  f o o d  o rg a n is m s  p o s e d  
te c h n ic a l  d i f f i c u l t i e s  in  th e  c o n ­
d u c t  o f  th e  e x p e r im e n t .
C ru s ta c e a n  N u t r i t io n
Larval Diet
T h e  p o s s ib i l i t y  o f  a d o p t in g  
a n e w  fe e d in g  s y s te m  u s in g  K -  
C a r ra g e e n a n  M ic r o b o u n d  D ie t  
(C -M B D )  w h ic h  m a y  h e lp  a l le ­
v ia te  p r o b le m s  c u r r e n t l y  l im i t i n g  
p r a w n  h a tc h e r y  p r o d u c t io n  w a s  
assessed o n  P e n a e u s  m o n o d o n  
la rv a e  in  a la b o r a t o r y  s c a le . 
R e s u lts  in d ic a te  t h a t  w i t h  p r o p e r  
m a n a g e m e n t  te c h n iq u e s ,  s u r v iv a l 
ra te s  a n d  m e ta m o r p h o s is  o f  
la rv a e  fe d  C -M B D  ( 0 .3 2  t o  
0 .6 4  m g / la r v a e /d a y ,  f o u r  t im e s  
d a i ly  w i t h  v a r io u s  p a r t ic le  s ize s  
d e p e n d in g  o n  th e  la rv a l s ta g e ) 
w a s  c o m p a r a b le  t o  th o s e  fe d  
n a tu r a l  f o o d  (C h a e to c e ro s  
c a lc i t r a n s /S k e le to n e m a  c o s ta tu m  
a t 1 0 -5 0  x  1 0 3  c e l ls / m l :  T e t r a ­
s e lm is  c h u i i  a t 2 -5  x  1 0 3  c e l ls /  
m l ;  A r t e m ia  s a l in a  n a u p l i i  a t  2 -5  
in d iv id u a ls / m l  fe d  t w ic e  d a i ly  
a t d i f f e r e n t  la rv a l s ta g e s ) . S u r v i ­
v a l f r o m  n a u p l i i  t o  p o s t la r v a e  
w a s  5 0 -7 0 % . M e ta m o r p h o s is  
f r o m  z o e a  t o  p o s t la r v a e  t o o k  
9  t o  11 a n d  1 0  t o  12  d a y s  f o r  
n a tu r a l  f o o d  a n d  C - M B D - fe d  
la rv a e , r e s p e c t iv e ly .  C - M B D  
c o u ld  th e r e fo r e  b e  a p a r t ia l  o r  
t o t a l  r e p la c e m e n t  o f  th e  t r a d i ­
t io n a l  n a tu r a l  f o o d  f o r  P. m o n o ­
d o n  la rv a e . T h e  d ie t  c o n ta in e d  
5 0 .2 8 %  c r u d e  p r o t e in ,  1 4 .2 4 %  
c r u d e  f a t ,  3 .1 8 %  c r u d e  f ib e r ,  
2 0 .4 2 %  n i t r o g e n  f r e e  e x t r a c t24
Preparing culture media for natural food production.
( N F E ) ,  a n d  1 1 .8 6 %  ash .
Grow-out Diet
P. m onodon  juveniles (mean 
weight o f 0.38 g) were fed 
12 diets o f 30, 20, or 16% 
Peruvian fish meal, 15 or 35% de­
fatted soybean meal (DSM), 10% 
ip il-ip il meal (Leucaena leuco­
cephala) and 15% shrimp meal 
w ith  and w ith o u t vitam in and/or 
minerals. The diets contained 
around 45% crude protein and 
13% crude fat. A fte r eight weeks 
o f feeding, results showed that 
weight gains were below 200% 
in prawns fed diets o f ipil- 
ip il and more than 200% in 
prawns fed diets w ith o u t ip il-ip il 
regardless o f the amount o f 
DSM in the diet. Survival and 
feed conversion ratios were not 
affected by the type and amount 
o f protein source but by the 
addition or omission o f vitam in 
or mineral m ixtures. Survival 
was highest when the diets were 
complete and lowest in diets 
w ith o u t added vitam ins and 
minerals. When either vitam ins 
or minerals were om itted from  
the diet, mean survival rates 
did not d iffe r from  one another. 
Feed conversion ratios were
b e t t e r  f o r  c o m p le te  d ie ts  a n d  
th o s e  w h e re  o n ly  v i t a m in s  w e re  
a d d e d .  P o o re s t  fe e d  c o n v e rs io n  
r a t io s  w e re  o b ta in e d  w h e n  n o  
v i t a m in s  a n d  m in e r a ls  o r  o n ly  
m in e ra ls  w e re  a d d e d  t o  t h e  d ie ts .
In  o r d e r  t o  d e te r m in e  th e  
e s s e n tia l f a t t y  a c id  r e q u i r e m e n ts  
o f  P. m o n o d o n ,  p ra w n  ju v e n i le s  
(m e a n  w e ig h t  o f  0 .3  g ) w e r e  fe d  
p u r i f ie d  te s t  d ie ts  c o n t a in ­
in g  t h e  f o l l o w in g  f a t t y  a c id s :  
1 8 :2 n - 6  a n d  1 8 :3 n - 3  a t  0 .5 % , 
1 .0 %  a n d  2 .0 % ;  1 8 : 1 n -9  a t  7 %  
a n d  n -3  h ig h ly  u n s a tu r a te d  f a t t y  
a c id  ( H U F A )  a t  1% . C u l t u r e  
p e r io d  w a s  2 8  d a y s  w i t h  l ip id -  
f r e e  d ie t  as c o n t r o l .  R e s u lts  
s h o w  t h a t  s u r v iv a l ra te s  o f  th e  
p ra w n s  in c re a s e d  w i t h  in c re a s in g  
le v e ls  o f  1 8 :2 n - 6  a n d  1 8 :3 n - 3 .  
H ig h e s t  s u rv iv a l ra te  (5 2 % )  w a s  
o b ta in e d  f o r  p ra w n s  fe d  2 %  
o f  1 8 :3 n - 3  a n d  lo w e s t  (6 % ) 
w i t h  p ra w n s  fe d  d ie ts  w i t h  n o  
l ip id .
T h e  a r g in in e  r e q u i r e m e n t  o f  
P. m o n o d o n  w a s  e v a lu a te d  u s in g  
s e m i- p u r i f ie d  d ie ts  c o n ta in in g  
s ix  le v e ls  o f  a r g in in e :  2 .3 ,  4 .2 ,  
6 .1 ,  8 .0 ,  a n d  9 .0  g / 1 0 0  g d r y  
d ie t .  A f t e r  2 8  d a y s  o f  c u l t u r e  
in  th e  la b o r a to r y ,  w e ig h t  g a in s  
w e re  1 8 .6  t o  3 9 .5 %  w h i le  s u r v i ­ 25
Feeding natural food to fish larvae.
v a l ra te s  r a n g e d  f r o m  5 0  t o  
9 5 % .  T h e  d i e t  w i t h  t h e  h ig h e s t  
a r g i n i n e  c o n t e n t  gave  t h e  l o w e s t  
s u r v i v a l  ra te .  B e s t  r e s u l t s  w e r e  
o b t a i n e d  in  t h e  d i e t  w i t h  a r g in in e  
c o n t e n t  c lo s e  t o  t h e  le v e l  o f  
a r g i n i n e  ( 5 . 7 6  g) in  t h e  p r a w n  
m u s c le .
In  t h e  s e a rc h  f o r  v a r i o u s  
p o t e n t i a l  p r o t e i n  s o u rc e s ,  r e s u l ts  
o f  a m i n o  a c id  a n a ly s e s  o f  v a r i o u s  
f e e d s t u f f s  w e r e  e v a lu a t e d  u s in g  
E A A I  ( e s s e n t ia l  a m i n o  a c id  i n d e x )  
o f  P. m o n o d o n .  T h e  E A A I  o f  
a n  i n d ig e n o u s  s h r u b  “ K a m a n t u ­
l a n ” ( 0 . 9 8 )  w a s  c o m p a r a b l e  w i t h  
i p i l - i p i l  l e a f  m e a l  w h i l e  t a m a r i n d  
a n d  a c a c ia  l e a f  m e a ls  s h o w e d  
E A A I  o f  0 . 8 0  a n d  0 . 7 5 ,  re s p e c ­
t i v e l y .  A r g i n i n e  a n d  m e t h i o n i n e  
a p p e a r e d  t o  be t h e  l i m i t i n g  
a m i n o  a c id s  f o r  t h e  l e a f  m e a ls  
a n a l y z e d .  T h e  E A A I  o f  d e f a t t e d  
s c a l l o p  m e a l  w a s  0 . 9 3  w h i l e  t h a t  
o f  “ k a r a j o ”  m e a l  w a s  0 . 9 8 .  
T h e s e  a re  c lo s e  t o  t h e  a m i n o  
a c id  p r o f i l e  o f  P . m o n o d o n ,  t h u s  
t h e y  a p p e a r  t o  b e  p o t e n t i a l  
s o u rc e s  o f  p r o t e i n  in  t h e  d ie ts .
A  S E A F D E C - f o r m u l a t e d  
p r a c t i c a l  d i e t  ( T a b l e  5 )  w a s
p r o d u c e d  o n  c o m m e r c i a l  sca le  
a n d  p i l o t - t e s t e d  in  t h r e e  b r a c k i s h -  
w a t e r  p o n d s  a t  L e g a n e s  R e s e a rc h  
S t a t i o n ,  U n i v e r s i t y  o f  t h e  P h i l i p ­
p in e s  B r a c k i s h w a t e r  A q u a c u l t u r e  
C e n te r ,  a n d  B u r e a u  o f  F is h e r ie s  
a n d  A q u a t i c  R e s o u rc e s  M o l o  
S t a t i o n .  P . m o n o d o n  p o s t l a r v a e  
( a b o u t  0 .2  g m e a n  i n i t i a l  w e i g h t )  
w e r e  s t o c k e d  a t  2 5 , 0 0 0  p c s /h a .  
A f t e r  f o u r  m o n t h s ,  t h e  t o t a l  
y i e l d  o f  m a r k e t a b le - s i z e d  p r a w n s  
a v e ra g e d  5 5 6  k g / h a  w i t h  an 
a v e ra g e  fe e d  c o n v e r s i o n  r a t i o  o f  
1 .9  a n d  a v e ra g e  s u r v i v a l  ra te  o f  
8 3 % .  T h e  c o s t  o f  f e e d  w a s  
U S  $  1 . 0 0 / k g .
Broodstock Diet
T h e  r e l a t i v e  e f f e c t s  o f  d i e t  o n  
r e p r o d u c t i v e  p e r f o r m a n c e  o f  
p o n d - r e a r e d  P. m o n o d o n  w e r e  
assessed. D ie t s  A ,  B ,  a n d  C  w e r e  
f o r m u l a t e d  t o  c o n t a i n  t h e  s a m e  
basa l c o m p o n e n t s  b u t  s u p p l e ­
m e n t e d  w i t h  d i f f e r e n t  l i p i d s .  
T h e  d ie ts  c o n t a i n e d  5 2 . 8  t o  
5 6 . 5 %  c r u d e  p r o t e i n ,  1 2 %  c r u d e  
f a t ,  3 . 8  t o  4 . 9 %  c r u d e  f i b e r ,  
1 6 .5  t o  1 8 .4 %  a sh , a n d  9 . 9  t o  
1 3 .4 %  N F E .  D i e t  A  w a s  s u p p l e ­
m e n t e d  w i t h  c o d  l i v e r  o i l ,  D i e t  B 
w i t h  1 :1  c o m b i n a t i o n  o f  c o d  
l i v e r  o i l  a n d  s o y b e a n  l e c i t h i n ,  
a n d  D i e t  C  w i t h  s o y b e a n  l e c i t h i n .  
R e s u l t s  s h o w  t h a t  d i e t  q u a l i t y  
h a s  a c o n s i d e r a b le  e f f e c t  o n  
r e p r o d u c t i o n ,  egg h a t c h i n g  e f f i ­
c i e n c y ,  a n d  la rv a l  q u a l i t y .  D i e t  
A  w a s  o b s e r v e d  t o  be  s u i t a b l e  
f o r  t h e  p r o m o t i o n  o f  s u c c e s s fu l  
m a t u r a t i o n  a n d  s p a w n in g  o f  
p o n d - r e a r e d  P . m o n o d o n  a n d  
s u p p o r t e d  t h e  s u r v i v a l  o f  la rv a e .
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Soybean meal, defatted 15.0
Rice bran 13.8
Bread flour 15.0













F is h  H e a lt h
A  m a jo r  p ro b le m  th a t  
reduces a q u a c u ltu re  p ro d u c t io n  
is disease w h ic h  c o u ld  e ith e r  be 
m ic ro b ia l,  n u t r it io n a l o r  e n v iro n ­
m e n ta l in  o r ig in . H ence, fish  
h e a lth  m anagem e n t is one  o f  th e  
m a jo r  conce rns  in  an a quacu l­
tu re  fa c i l i ty .  In  th e  Fish H e a lth  
S e c tio n , s tud ies  w e re  geared 
to w a rd  d e te rm in a tio n  o f  possib le  
adverse e ffe c ts  o f  c o m m o n ly  
used pes tic ides  on  m ilk f is h  and 
p ra w n , id e n t if ic a t io n  o f  p a th o ­
gen ic  b a c te ria  associa ted w ith  
som e p h y to p la n k to n  species, 
c o n tro l o f  th e  c h ro n ic  so ft-she ll 
s y n d ro m e  th ro u g h  d ie ta ry  m a n i­
p u la t io n , and in ve s tig a tio n  o f  
th e  u lc e ra tiv e  fish  disease in 
Laguna  L a ke .
F in fis h
C hem ica l c o n tro l o f  pests 
is a c o m m o n  p ra c tic e  in  fis h ­
ponds . U s u a lly , ho w e ve r, such 
pes tic ides  can have adverse 
e ffe c ts  on  th e  c u ltu re d  species. 
T h e  ch e m ica l pes tic ides  m o s t 
o f te n  used are A q u a t in ,  B restan, 
and  G u s a th io n  A , b u t th e  to le ­
rance level o f  fish  to  these 
pes tic ides  have n o t  been estab­
lish e d . T o  d e te rm in e  th e  e ffe c ts  
o f  such pes tic ides  on  m ilk f is h  
fin g e r lin g s , s ta tic  bioassays w e re  
c o n d u c te d  fo r  96  h us ing  0 .1  to  
3  p p m  A q u a t in ,  0 .0 2 5  to  0 .2 5  
p p m  B restan , and 0 .1  to  0 .75  
p p m  G u sa th io n  A .  These co n ­
c e n tra t io n s  w e re  m u ch  lo w e r 
th a n  th e  m a n u fa c tu re r ’s recom ­
m ended  ra te  o f  a p p lic a tio n  and 
th o se  c o m m o n ly  used in ponds. 
G u s a th io n  A  w as fo u n d  to  be 
th e  m o s t to x ic  and A q u a tin  
th e  least to x ic  to  2-g m ilk f is h . 
T h e  a cu te  to x ic i t y  o f  these 
pes tic ides  ceased to w a rd s  th e  
end o f  9 6  h . E xp o su re  t o  h ig h e r 
c o n c e n tra tio n s  o f  th e  pes tic ides  
caused revers ib le  b o d y  cu rv a tu re
(lo rd o s is  and sco lios is ). T hus , 
these pes tic ides  m u s t be used 
w ith  g rea t c a u tio n  in  m ilk f is h  
c u ltu re .
A s id e  fro m  diseases due  to  
p o o r  e n v iro n m e n ta l c o n d it io n s , 
b a c te ria l in fe c t io n s  are also p re ­
v a le n t in  a q u a c u ltu re  system s. 
O ne poss ib le  source  o f  c o n ta m i­
n a tio n  is th e  n a tu ra l fo o d  given 
to  th e  fish . A  s tu d y  on  th e  
b a c te ria l f lo ra  associa ted w ith  
som e p h y to p la n k to n  species was 
c o n d u c te d . F o u r b a c te ria l 
s tra in s  o f  V ib r io  w e re  iso la ted  
fro m  th e  p h y to p la n k to n  
T e trase lm is  c h u ii. T h e  bac te ria  
w e re  fo u n d  to  decrease in 
n u m b e r in  T. c h u i i  c u ltu re s  le f t  
u n ae ra te d . A l l  fo u r  s tra in s  w ere  
a lso d e m o n s tra te d  to  be p a th o ­
gen ic  to  m ilk f is h  f r y  a t sa lin itie s  
o f  15, 2 0 , and  25  p p t.  T h e  m o s t 
p a th o g e n ic  o f  these (coded  
V ib r io  T C -9 ) w as te s te d  fo r  its  
a b i l i t y  to  cause m o r ta l i ty  in  
m ilk f is h  us ing  a m o d if ie d  h y p e r­
o s m o tic  in f i l t r a t io n  m e th o d . I t  
w as fo u n d  to  be p a th o g e n ic  a t 
dens itie s  o f  5 x  1 0 1 c o lo n y  
fo rm in g  u n it  pe r m l (C F U /m l)  to  
5 x  108 C F U /m l t o  f r y  exposed  
fo r  th re e  m in u te s  to  5%  sod iu m  
c h lo r id e  s o lu t io n . These resu lts  
d e m o n s tra te  th a t  p h y to p la n k to n  
c u ltu re s  can be a source  o f  
bac te ria  p a th o g e n ic  t o  fish  be ing  
c u ltu re d .
A  b a c te ria l species has l ik e ­
w ise  been fo u n d  to  be associated 
w ith  th e  re c u rr in g  u lc e ra tiv e  fish  
disease in  Laguna  L a ke . T he  
e p id e m io lo g y  o f  th e  u lc e ra tiv e  
fish  disease observed in  1 985 -86  
in  Laguna  L a ke  had  m a n y  
s tr ik in g  s im ila r it ie s  w ith  th e  m o s t 
re ce n t ( la te  1986 ) o ccu rre n ce  o f  
th e  disease. In  b o th  instances, 
th e  disease o c c u rre d  in  la te  
N o ve m b e r, reached its  peak  in28
Inoculating bacteria into various media for identification.
D e c e m b e r  a n d  J a n u a r y ,  a n d  
s ta r te d  t o  d is a p p e a r  t o w a r d  t h e  
e n d  o f  M a r c h .  T h e  p re v a le n c e  
o f  in f e c t io n ,  h o w e v e r ,  is  r e la t iv e ­
ly  lo w e r  in  t h e  r e c e n t  o c c u r r e n c e .  
T h e  b a c te r ia ,  A e r o m o n a s  
h y d r o p h i la ,  w e re  c o n s is te n t ly  
is o la te d  f r o m  b o d y  u lc e r s  a n d  
le s io n s  o f  s n a k e h e a d  ( O p h io ­
c e p h a lu s  s t r ia t u s ) , T h a i  c a t f is h  
(C la r ia s  b a t r a c h u s ) , c r u c ia n  c a rp  
(C a ra s s iu s  c a ra s s iu s ) ,  a n d  g o b y  
(G lo s s o g o b iu s  g iu r u s ) , a n d  r a r e ly  
f r o m  th e  k id n e y  a n d  l iv e r  o f  c a rp  
a n d  c a t f is h .  T h e  d is e a s e  w a s  
c h a r a c te r iz e d  b y  h e m o r rh a g e s ,  
le s io n s ,  a n d  o p e n  n e c r o t ic  u lc e rs  
o n  t h e  b o d y  o f  t h e  f is h ,  p a r t i ­
c u la r ly  th e  h e a d , t h e  m a n d ib le  
a n d  th e  m a x i l la ,  a n d  t h e  c a u d a l 
p e d u n c le  re g io n s .  E ro s io n  o f  th e  
h e a d  b o n e  t is s u e s  a n d  th e  ta i ls  
w a s  o b s e rv e d  in  v e r y  s e v e re  
cases. T h e  p re s e n c e  o f  A .  h y d r o ­
p h i l a  w a s  b e l ie v e d  t o  b e  
s e c o n d a ry  t o  s o m e  p re d is p o s in g  
fa c t o r s  e x is t in g  in  L a g u n a  L a k e  
s u c h  as lo w  w a te r  te m p e r a tu r e .
Prawns
P e s t ic id e  c o n t a m in a t io n  h a s  
a ls o  b e e n  id e n t i f i e d  as a c a u s a t iv e  
f a c t o r  o f  th e  c h r o n ic  s o f t - s h e l l  
s y n d r o m e  in  p e n a e id s .  T o  f in d  
o u t  t h e  e f f e c ts  o f  G u s a th io n  A  
o n  s h e ll q u a l i t y  a n d  s u rv iv a l o f  
1 0 -1 5  g P . m o n o d o n , s ta t ic
b io a s s a y s  w e re  c o n d u c te d  f o r  
9 6  h  u s in g  le v e ls  1 .5  t o  1 5 0  p p b  
w h ic h  w e re  w a y  b e lo w  th o s e  
u s e d  in  p ra w n  p o n d s .  T h e  lo w e s t  
s u rv iv a l ra te  re s u lte d  f r o m  e x p o ­
s u re  t o  1 5 0  p p b  w h i le  t h e  h ig h e s t  
in c id e n c e  o f  s o f t - s h e l l in g  w a s  
o b s e rv e d  a m o n g  p ra w n s  e x p o s e d  
t o  7 5  p p b ,  th e  s e c o n d  h ig h e s t  
p e s t ic id e  le v e l.  R e s u lts  e s ta b l is h  
t h a t  G u s a th io n  A ,  a n  o r g a n o ­
p h o s p h a te ,  is a s ig n i f ic a n t  f a c t o r  
in  s o f t - s h e l l in g  a n d  m o r t a l i t y  o f  
p ra w n s ,  in d ic a t in g  t h a t  s u c h  
p e s t ic id e s  m u s t  b e  u s e d  d i s c r i ­
m in a te ly .
T o  c o n t r o l  th e  c h r o n ic  s o f t -  
s h e ll s y n d r o m e ,  a n  in - d e p th  
in v e s t ig a t io n  o n  th e  a p p r o p r ia te  
c a lc iu m  a n d  p h o s p h o r u s  c o n t e n t  
in  t h e  d ie t  w a s  u n d e r ta k e n  in  
c o l la b o r a t io n  w i t h  t h e  F e e d  
D e v e lo p m e n t  S e c t io n .  V a r io u s  
c a lc iu m / p h o s p h o r u s  r a t io s  in  th e  
d ie t  w e re  te s te d  o n  P . m o n o d o n .  
A n  o p t im u m  C a :P  r a t io  o f  1 :1  
w a s  f o u n d  t o  b e  m o s t  e f f e c t i v e  
in  re v e rs in g  s o f t - s h e l l in g  a n d  
im p r o v in g  s h e ll q u a l i t y  in  p ra w n s  
in  4  w e e k s .
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S e r v ic e  L a b o r a t o r ie s
The service laboratories 
accommodate analyses o f  sam­
ples from  the various research 
projects o f  the Department as 
well as from  the private sector.
P a th o lo g y  L a b o ra to ry
D ia g n o s tic  services invo lved  
2 8  disease cases o f  w h ic h  11 
w e re  diseased m ilk f is h ,  sea bass, 
s igan id , and t ila p ia .  T he  diseases 
in  fin fis h e s  w ere  caused b y  
b a c te ria l in fe c t io n , p a ra s itic  in ­
fe s ta t io n , and  n u t r it io n a l and 
e n v iro n m e n ta l d iso rde rs . T w e lve  
cases in v o lv in g  P. m o n o d o n  w ere  
processed. P raw n m o rta lit ie s  
w ere  m o s tly  caused b y  e n v iro n ­
m e n ta l fa c to rs  and a fe w  b y  
b a c te ria l in fe c t io n . W ate r 
sam ples w e re  also ana lyzed  fo r  
b a c te ria l e x a m in a tio n  cons is ting  
o f  one case fo r  b ac te ria l c o u n t 
and fo u r  fo r  p o ta b il i ty .
M ic ro te c h n iq u e  S ervice 
L a b o ra to ry
A  to ta l o f  1 ,845  tissue 
sam ples w ere  processed by  
ro u t in e  s lide  p re p a ra tio n . T he  
peak m o n th s  fo r  requests fo r  
s lide  p re p a ra tio n  w e re  observed 
in  A u g u s t and O c to b e r.
C e n tra liz e d  A n a ly t ic a l 
L a b o ra to ry  (C A L )
A  to ta l o f  3 ,7 8 4  (92% ) 
w a te r  and  3 4 3  (8% ) feed sam ples 
w ere  ana lyzed . T h e  param ete rs  
a n a lyzed  fo r  th e  w a te r analyses 
w e re  a m m o n ia -n itro g e n , n it r i te -  
n itro g e n , pH , and d isso lved 
o x y g e n . F o r feed sam ples, th e  
fo l lo w in g  pa ram ete rs  w ere  ana­
ly z e d : c ru d e  p ro te in , m o is tu re , 
c ru d e  fa t ,  and  c ru d e  fib e r . 
In  a d d it io n  to  its  m a in  fu n c t io n ,
th e  supe rv is ion  o f  th e  S c ie n tif ic  
S u p p ly  H ouse was tra n s fe rre d  
to  C A L .
N a tu ra l F o o d  L a b o ra to ry
A  to ta l o f  4 0 7 ,2 5 0  lite rs  o f  
q u a lity  la rva l fo o d  s ta rte rs  (algae 
and z o o p la n k to n )  w e re  p ro d u ce d  
and  served to  va rio u s  s tud ies  a t 
A Q D , p r iv a te  se c to r, g radua te  
s tu d e n ts , research in s t itu t io n s , 
and tra inees.
A n  average o f  2  kg  p re -a d u lt 
A r te m ia  b iom ass was p ro d u ce d  
w h ic h  served th e  needs o f  A Q D 's  
research p ro je c ts . T h is  reduced 
th e  y e a r ly  c o n s u m p tio n  o f  c o s tly  
im p o r te d  A r te m ia  cys ts  b y  a t 
least 20% .
C hem -B io  Lab  o f  
Leganes B ra ck ish w a te r S ta tio n
T o ta l sam ples ana lyzed  
d u r in g  th e  ye a r w e re : w a te r — 
3 ,5 8 4 ; so il — 5 1 0 ; fe r t i l iz e r  — 3 ; 
and  feeds — 5. P aram eters 
ana lyzed  fo r  w a te r  sam ples in ­
c lu d e d  p H , s a lin ity ,  D .O ., 
a lk a lin ity ,  p hosph a te , n it r i te ,  
a m m o n ia , to ta l hardness, to ta l 
so lids , and c h lo r id e . F o r feed 
sam ples, th e  fo l lo w in g  para­
m e te rs  w e re  a na lyzed : c ru d e  
p ro te in ,  m o is tu re , c ru d e  fa t,  
and c ru d e  fib e r . F o r social 
ana lys is  the  fo l lo w in g  param ete rs  
w ere  re co rd e d : pH , p o te n tia l 
a c id ity ,  te x tu re , to ta l p hosph a te , 
lim e  re q u ire m e n t, o rgan ic  m a tte r , 
and to ta l n itro g e n .
C en tra l C hem  L a b  o f  
B inangonan  F reshw a te r S ta tio n
A  to ta l o f  3,614 analyses 
w ere  p e rfo rm e d  o f  w h ic h  99%  
was w a te r  analyses, th e  re m a in ­
in g  1% w as so il analyses. 
F o u rte e n  w a te r q u a lity  para­
m e te rs  w e re  a n a lyze d : p H ,30
Culture media are prepared for natural food production.
A water sample is analyzed.
d is s o lv e d  o x y g e n ,  a m m o n ia ,  
n i t r o g e n ,  n i t r a t e - n i t r o g e n ,  n i t r i t e -  
n i t r o g e n ,  p h o s p h a te - p h o s p h o r u s ,  
c h lo r id e ,  h a rd n e s s , a l k a l i n i t y ,  
t o t a l  s u s p e n d e d  s o l id s ,  t u r b i d i t y ,  
c o n d u c t i v i t y ,  v o la t i le  o rg a n ic  
m a t te r ,  a n d  c h lo r o p h y l l - A .  F o r  
s o i l  s a m p le s , p H  a n d  o rg a n ic  
m a t te r  w e re  a n a ly z e d .
D u r in g  th e  y e a r ,  a t o t a l  o f  
1 ,2 9 0  e q u ip m e n t  w e re  re p a ire d  
a n d  m a in ta in e d .  T h e  s e rv ic e s  
o f  t h e  u n i t  in c lu d e d  y e a r - r o u n d  
p r e v e n t iv e  m a in te n a n c e ,  r o u t in e  
c h e c k - u p ,  a n d  e m e r g e n c y  r e p a ir .  
M o n t h ly  a v e ra g e s  w e re  6 3  u n i t s  
f o r  re s e a rc h  e q u ip m e n t  m a in te ­
n a n c e , 2 9  u n i t s  f o r  c h e c k - u p ,  
a n d  1 8  u n i t s  f o r  re p a irs .
L a b  E q u ip m e n t M a in tenan ce  
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R e s e a r c h  S e m in a r s
Date Topic Speaker
J a n u a ry  16 A m m o n ia  e x c re t io n  in  th e  ho rse ­
shoe c ra b  (L im u lu s  p o ly p h e m u s ) and 
th e  p u p fis h  (C y p r in o d o n  va riega tus )
J. A lm e n d ra s
F e b ru a ry  12 M o rp h o lo g y : F u n d a m e n ta ls  and 
a p p lic a tio n s  to  a q u a c u ltu re
H . K o h n o
M arch  12 Egg size and larva l size am ong  te leos ts : 
s ig n ifica n ce  to  fishe ries  and a q u a c u ltu re
T . B agarinao
M arch  2 4 P raw n b ro o d s to c k
a) P ro d u c tio n  o f  b ro o d s to c k  in  ponds
G. N ezak i
b ) F ie ld  su rvey  and m o n ito r in g  o f  
w i ld  spaw ners and e n v iro n m e n ta l 
c o n d it io n s
c) L ip id  and p ro te in  re q u ire m e n ts
A p r i l  2 B ac te ria l p u r if ic a t io n  o f  oys te rs  us ing  
d if fe re n t  s te r iliz a t io n  m e th o d s  fo r  sea 
w a te r
A .  G a llego
A p r i l  16 a) T h e  e ffe c t o f  supp le m e n ta l le c ith in  
and l ip id  sources on  th e  g ro w th  
and surv iva l o f  P. m o n o d o n  
ju ve n ile s
F. Pascual
b) D e fa tte d  soybean m eal as s u b s titu te  
f o r  fish  m eal in  d ie ts  o f  t ig e r  p ra w n  
P . m o n o d o n  raised in  ea rthen  ponds
A p r i l  23 C o m p a ra tiv e  e c o n o m ic  ana lys is  o f  
h a tc h e ry  system s
D . Israel
Ju n e  4 M e ta b o lism  in tila p ia s K . B e cke r*
Ju n e  10 F ishpen d e v e lo p m e n t in  Laguna  de 
B ay : th e  socia l im p lic a t io n s
M . D e lm e n d o *
A u g u s t 21 S tu d ie s  on  th e  so ft-sh e ll syn d ro m e  
in th e  tig e r  p ra w n  Penaeus m o n o d o n  
F a b ric iu s  fro m  b ra c k is h w a te r ponds
M .C . B a ticados
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R E S E A R C H  S E M IN A R S
S e p te m b e r 25 Research and p u b lic a t io n s H . B e rn *
S e p te m b e r 2 9 P o p u la tio n  d y n a m ic s  o f  A c a r t ia  
in  p o n d s  o f  Japanese red sea b ream
A . O h n o *
O c to b e r 10 F is h fa rm in g  in  S ingapo re L . L a n d e sm a n *
O c to b e r  25 T h e  ene rge tics  o f  s w im m in g  in  
fishes
M . G o rd o n *
N o ve m b e r 3 T h e  c ra f t  o f  te c h n ic a l e d it in g A . L a m b e r t
N o ve m b e r 4 C h ro m o so m e  en g in e e rin g : its  
a p p lic a t io n
H . Id a *
N o ve m b e r 12 F o o d  a v a ila b il ity  o f  lab -lab  in  m ilk f is h  
ponds




L o n g - t e r m  T r a in in g
NACA trainees seining milkfish at harvest time.
T w e n t y - o n e  p a r t ic ip a n t s  o f  
t h e  5 th  N A C A - S E A F D E C - U P V  
T r a in in g  C o u rs e  f o r  S e n io r  A q u a ­
c u l t u r i s t s  in  A s ia  a n d  th e  P a c if ic  
c o m p le te d  t h e  o n e -y e a r  c o u rs e  
o n  1 3  M a rc h  1 9 8 6 . O n  th e  
s a m e  d a y ,  t h e  6 t h  s e s s io n  o f  
t h e  t r a in in g  c o u rs e  o p e n e d  w i t h  
1 9  p a r t ic ip a n ts  f r o m  e ig h t  
c o u n t r ie s  (P h i l ip p in e s ,  In d o n e s ia ,  
T h a i la n d ,  M a la y s ia ,  In d ia ,  S r i 
L a n k a ,  P a k is ta n ,  a n d  C h in a )  
w i t h  f u n d in g  s u p p o r t  f r o m  
N A C A ,  In t e r n a t io n a l  D e v e lo p ­
m e n t  R e s e a rc h  C e n t r e  ( I D R C ) ,  
a n d  t h e  A s ia n  D e v e lo p m e n t  
B a n k .  T h e  c o u rs e  w i l l  e n d  o n  
7  M a rc h  1 9 8 7 .
S h o r t - t e r m  T r a in in g
Brackishwater Pond Culture 
(28 April to 5 June)
T h e  t r a in in g  c o u rs e  c o n ­
d u c te d  m a in ly  in  L e g a n e s  
B r a c k is h w a te r  S ta t io n  h a d  2 0  
p a r t ic ip a n t s  c o n s is t in g  o f  1 7  lo c a l 
t r a in e e s ,  m o s t ly  f r o m  t h e  p r iv a te  
s e c to r ,  a n d  3  fo r e ig n  t r a in e e s  
f r o m  M a la y s ia ,  E g y p t ,  a n d  T h a i ­
la n d .  F o u r  o f  t h e  t r a in e e s  w e re  
s p o n s o re d  b y  ID R C .
Small-Scale Prawn Hatchery 
and Nursery Operations 
(7 May to 2 Ju ly)
T h is  s e s s io n  w a s  o r ig in a l ly  
s c h e d u le d  t o  s ta r t  3  M a r c h  b u t  
h a d  t o  be d e fe r r e d  d u e  t o  th e  
F e b r u a r y  R e v o lu t io n .  T h e  
c o u rs e  w a s  c o n d u c te d  a t  L e g a n e s  
B r a c k is h w a te r  S t a t io n  w i t h  15  
lo c a l  p a r t ic ip a n t s .
Hatchery o f  Marine Finfishes 
(9 June to 1 August)
F o u r te e n  t r a in e e s ,  f iv e  o f  
w h ic h  w e re  ID R C -s p o n s o r e d ,  
c o m p le te d  t h e  t w o - m o n t h  c o u rs e  
h e ld  a t  T ig b a u a n  R e s e a rc h  
S ta t io n  a n d  Ig a n g  S u b - s ta t io n .  
S e v e n  B F A R  p e rs o n n e l a s s ig n e d  
t o  th e  N a t io n a l  B a n g u s  B re e d in g  
P r o je c t  (N B B P )  a ls o  p a r t ic ip a te d  
w i t h  ID R C  a s s is ta n c e . T h e  re s t 
o f  t h e  t r a in e e s  c a m e  f r o m  
v a r io u s  lo c a l a n d  in te r n a t io n a l  
re s e a rc h  e s ta b l is h m e n ts .  T h e  
g r o u p  v is i t e d  th r e e  ID R C - fu n d e d  
p r o je c ts  in  B o h o l,  Z a m b a le s ,  
a n d  P a n g a s in a n  d u r in g  th e  p o s t ­
t r a in in g  t o u r .
Small-Scale Prawn Hatchery 
and Nursery Operations 
(4 August to 25 September)
T h e  1 7 th  s e s s io n  o f  t h is
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Trainees apply lime to ponds as part of practicals in pond preparation.
t r a in in g  c o u rs e  w a s  c o n d u c te d  
s im u lt a n e o u s ly  a t T ig b a u a n  a n d  
L e g a n e s  S ta t io n s .  O f  th e  3 9  
p a r t ic ip a n ts ,  2 2  c a m e  f r o m  th e  
P h i l ip p in e s  a n d  S o u th e a s t  A s ia  
a n d  1 0  f r o m  o th e r  A s ia n  a n d  
S o u th  P a c if ic  c o u n t r ie s .  H a l f  o f  
t h e  p a r t ic ip a n t s  w a s  s p o n s o re d  
b y  t h e i r  g o v e rn m e n ts  th r o u g h  
g ra n ts  f r o m  ID R C ,  N A C A ,  a n d  
U N D P .
Freshwater Aquaculture 
(15 September to 17 October)
T w e n t y - t w o  p a r t ic ip a n t s  
c o m in g  f r o m  th e  P h i l ip p in e s ,  
In d o n e s ia ,  a n d  T h a i la n d  a t te n d e d  
th e  9 th  s e s s io n  o f  th e  t r a in in g  
c o u rs e  h e ld  a t  B in a n g o n a n  F re s h ­
w a te r  S t a t io n .  T h re e  o f  th e  
t r a in e e s  w e re  s p o n s o re d  b y  ID R C  
a n d  f iv e  b y  F A O .
Brackishwater Pond Culture 
(6 October to 14 November)
A t t e n d e d  b y  2 1  p a r t ic ip a n ts  
f r o m  th e  P h i l ip p in e s ,  In d ia ,  
T h a i la n d ,  In d o n e s ia ,  M a la y s ia ,
S r i L a n k a ,  C h in a ,  a n d  C a r o l in e  
Is la n d s , t h e  t r a in in g  c o u rs e  w a s  
c o n d u c te d  a t L e g a n e s  B r a c k is h ­
w a te r  S t a t io n .  A t  th e  e n d  o f  
t h e  s ix -w e e k  c o u rs e ,  th e  g ro u p  
v is i t e d  p r iv a te  fa r m s ,  fe e d  m i l l s  
a n d  p ro c e s s in g  p la n ts  in  C a p iz ,  
A k la n ,  a n d  N e g ro s  f o r  t h e i r  
p o s t - t r a in in g  t o u r .
Small-Scale Prawn Hatchery 
and Nursery Operations 
(6 October to 28 Novem ber)
T h is  s p e c ia l s e s s io n  w a s  
s c h e d u le d  f o r  th e  P ra w n  
H a tc h e r y  C o u rs e  a p p l ic a n ts  w h o  
w e re  n o t  a c c o m m o d a te d  in  th e  
re g u la r  s e s s io n s . A  t o t a l  o f  
1 9  p a r t ic ip a n t s  a t t e n d e d  th e  
c o u rs e  h e ld  in  L e g a n e s  B r a c k is h ­
w a te r  S t a t io n .  O f  t h e  1 8  lo c a l 
p a r t ic ip a n t s ,  1 5  w e re  f r o m  th e  
p r iv a te  s e c to r  w h i le  th r e e  w e re  
s p o n s o re d  b y  t h e  B u re a u  o f  
F is h e r ie s  a n d  A q u a t i c  R e s o u rc e s  
A q u a c u l t u r e  D e v e lo p m e n t  P ro ­
je c t .
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O t h e r  T r a i n i n g  A c t i v i t i e s
Secondm ent o f  Junior 
Scientists
T w o  Indo n e s ia n  ju n io r  
research sc ie n tis ts  are u n d e rg o in g  
t ra in in g  o n  b ra c k is h w a te r p o n d  
c u ltu re  a t Leganes B ra ck ish w a te r 
S ta t io n  u n d e r th e  N A C A  Prog­
ram  fo r  S e c o n d m e n t o f  J u n io r  
S c ie n tis ts . T h e y  also had  t ra in ­
in g  in  n u t r i t io n  and feed d e ve lo p ­
m e n t and fis h  h e a lth  a t T igbauan  
Research S ta t io n .
Consultative Meeting with  
Fishfarmers
T h re e  m ee tin g s  w e re  h e ld  
fro m  Ja n u a ry  to  June . A  special 
m e e tin g  w as h e ld  on  2 7  J a n u a ry  
t o  d iscuss th e  s ta n d a rd ize d  d e f i­
n it io n  o f  te rm in o lo g ie s  o fte n  
used in te c h n o lo g y  v e r if ic a t io n . 
T h e  m e e tin g  w as a tte n d e d  by  
m em bers  o f  th e  I lo i lo  Fish 
P roduce rs  A s s o c ia tio n  and  rep re ­
sen ta tives  f ro m  th e  Bureau o f  
F isheries  and A q u a t ic  Resources.
A  regu la r m e e tin g  was he ld  
on  2 9  Ja n u a ry  a t T ig b a u a n  
Research S ta t io n . H ig h lig h t 
o f  th e  m e e tin g  w as a re p o rt on 
th e  h igh  p ro d u c t io n  re su lt 
ach ieved  fo r  p raw ns a t 8 4 3 .3  k g / 
ha  in  sem i-in tens ive  c u ltu re  w ith
2 5 ,0 0 0  ju v e n ile s /h a  and supp le ­
m e n ta l fe e d in g  o f  co m m e rc ia l 
p e lle t and trash  fish . O th e r 
to p ic s  discussed in c lu d e d  e x te n ­
sive p ra w n  c u ltu re  resu lts  and 
th e  m o d u la r  m o n o c u ltu re  and 
p o ly c u ltu re  o f  p raw ns.
A n o th e r  regu la r m e e tin g  was 
h e ld  a t T ig b a u a n  Research 
S ta t io n  on  3 0  A p r i l  1986 . 
T h e  d iscuss ion  focused  o n  s o ft-  
sh e llin g  o f  pond -rea re d  p raw ns  
and  sh rim ps .
In-situ Seminar
A n  in -s itu  sem ina r w as he ld  
o n  12 -1 4  M a rch  in  Naga C ity  
w ith  2 8  p a rtic ip a n ts . The  
sem in a r was sponso red  b y  th e  
Naga C h a m b e r o f  C o m m e rce  and 
In d u s try ,  and  th e  B ic o l R ive r 
Basin D e v e lo p m e n t P rog ram .
A  o n e -d a y  sem ina r was also 
c o n d u c te d  on  2 1  M a rch  in  A ju y ,  
I lo i lo ,  w ith  f is h p o n d  o w n e rs / 
o p e ra to rs  and  ca re take rs  fro m  
th e  m u n ic ip a lity  o f  A ju y  as 
p a rt ic ip a n ts . T h e re  w e re  also 
h a lf-d a y  sem inars on  n u t r i t io n  
and  fe e d in g  o f  sugpo  in  P ila r, 
C ap iz  and D um angas, I lo i lo  in 
c o lla b o ra tio n  w ith  B ureau  o f  
F isheries and A q u a t ic  Resources.
Internship Training
A t  T ig b a u a n  Research 
S ta t io n  and Leganes B ra ck ish ­
w a te r S ta t io n , a to ta l o f  3 4  
p a rt ic ip a n ts  ava iled  o f  th e  
D e p a r tm e n t’s in te rn s h ip  p ro g ra m . 
T h e  p a r t ic ip a n ts  u n d e r to o k  t r a in ­
in g  in  p ra w n  b ro o d s to c k  d e ve lo p ­
m e n t, p h y c o lo g y , and A r te m ia  
as w e ll as in  p ra w n  h a tc h e ry  
o p e ra tio n s . T w o  fo re ig n  p a r t i­
c ip a n ts  fro m  th e  Overseas 
F isheries C o o p e ra tio n  F o u n d a ­
t io n  o f  Japan and th e  N a tio n a l 
A q u a t ic  R esources agency o f  
S ri L a n ka  u n d e rw e n t in te rn s h ip  
tra in in g  b o th  a t T igbauan  
Research S ta t io n  and Leganes 
B ra ck ish w a te r S ta t io n .
T w e n ty - tw o  p a rtic ip a n ts  
fro m  th e  S o u th e a s t Asian  
R eg iona l C e n te r fo r  G radua te  
S tu d y  and Research in  A g r ic u l­
tu re  (S E A R C A ) u n d e r to o k  a 
tw o -d a y  o b se rva tio n  to u r  o f  
B inango nan  F re sh w a te r S ta t io n  
and  a tte n d e d  specia l le c tu res  
in  fre s h w a te r a q u a cu ltu re .36
Off-campus Industry  
Training (Practicum)
A  to ta l o f  6 2  s tu d e n ts  fro m  
d if fe re n t  f is h e ry  schoo ls  th ro u g h ­
o u t  th e  c o u n try  u n d e r to o k  o f f -  
cam pus t ra in in g  in  th e  d if fe re n t  
research s ta tio n s  o f  th e  D e p a rt­
m e n t. A m o n g  th e  schools 
represen ted  w e re : I lo i lo  S ta te  
C o llege  o f  F isheries (1 6  s tu d e n ts ), 
S am ar R eg iona l In s t itu te  o f  
F ish e ry  T e c h n o lo g y  (1 3 ), D avao 
A g ro - In d u s tr ia l F o u n d a tio n  (8 ), 
and N o r th e rn  I lo i lo  P o ly te c h n ic  
S ta te  C o llege  (8 ) . T h e  s tu d e n ts  
assisted in th e  va rio u s  a c tiv it ie s  
o f  th e  research p ro je c ts  rang ing  
f ro m  n a tu ra l fo o d  p ro d u c t io n , 
p ra w n  b ro o d s to c k  d e ve lo p m e n t, 
la rva l rea ring , n u t r i t io n ,  and 
p o n d  c u ltu re .
Several s tu d e n ts  ava iled  o f  
th e  p rog ram  a t B inango nan  Fresh­
w a te r S ta t io n : th re e  f r o m  th e  
M a lo lo s  M a rin e  F ish e ry  S ch o o l, 
and s ix  f ro m  th e  D o n  M a ria n o  
M arcos M e m o ria l S ta te  U n iv e r­
s ity .  T h e y  assisted research s ta ff  
in  th e  d if fe re n t  a c tiv it ie s  o f  th e  
s ta tio n , m a in ly  in  ca rp  and t i la ­
p ia  c u ltu re , c h e m is try , n a tu ra l 
fo o d , and n u t r i t io n .  A n o th e r  
f iv e  s tu d e n ts  f ro m  th e  Tom as 
C la u d io  M e m o ria l C o llege  p a r t ic i­
pa ted  in  th e  p rog ram  s p e c if ic a lly  
fo r  o f f ic e  m anagem ent.
D o c u m e n ta t io n  
S e r v ic e s
B ra c k is h w a te r A q u a c u ltu re  
In fo rm a t io n  S ystem  (B R A IS )
B R A IS , a spec ia lized  
in fo rm a t io n  ana lys is  p ro je c t w ith  
fu n d in g  s u p p o rt fro m  ID R C , has 
its  P ro je c t Lead  C e n te r a t A Q D ’s 
T igbauan  Research S ta t io n . 
N a tio n a l cen te rs  w e re  o rgan ized  
in  Indones ia , M a lays ia , and 
T h a ila n d .
E s tab lished  in  1 9 8 4 , B R A IS  
has a c q u ire d  a to ta l  o f  188  
a q u a c u ltu re  m a te r ia ls  f ro m  th e  
n a tio n a l cen te rs : 8 9  cam e fro m  
IN D O B R A IS , fo u r  f ro m  M A L A Y ­
B R A IS , and 9 5  f ro m  T H A I ­
B R A IS . B R A IS  d a ta  base n o w  
c o n ta in s  1 ,9 0 6  e n tr ie s . In  a d d i­
t io n ,  7 1 6  a q u a c u ltu re  m a te r ia ls  
a lre a d y  p u b lish e d  in  th e  
B ra c k is h w a te r A q u a c u ltu re  B ib ­
lio g ra p h y  are y e t  t o  be e n te re d  
in  th e  da ta  base. T h is  a c t iv i ty  
has been fa c il ita te d  b y  c o m p u te r  
fa c il it ie s  w h ic h  enab led  a u to ­
m a te d  in fo rm a t io n  s to rage  and 
re tr ie v a l, and c o m p u te r  genera­
t io n  o f  b ib lio g ra p h ie s  and 
abs trac ts .
A  t ra in in g  on  S E A F IS  
(S o u th e a s t A s ian  F isheries  
In fo rm a t io n  S ys te m ) m e th o d o ­
lo g y  w as c o n d u c te d  in  B a n g ko k  
in  A p r i l -M a y . S E A F IS  in p u t  
shee t was a d o p te d  as c o m m o n  
in p u t  fa c i l i t y  fo r  a ll in fo rm a t io n -  
re la te d  p ro je c ts  in  fish e rie s  and 
a q u a c u ltu re  s u p p o rte d  b y  ID R C . 
A  M IN IS IS  U se r’s G ro u p  m e e tin g  
and t ra in in g  session c o n d u c te d  
in S ingapo re  in  O c to b e r-N o v e m ­
ber enab le d  th e  im m e d ia te  
c re a tio n  o f  th e  S E A F IS  da ta  
base in  th e  Lead  C e n te r.
T w o  issues ( V o l . I I ,  N os. 1 
and 2 /3 )  o f  th e  B ra c k is h w a te r  
A q u a c u ltu re  A b s tra c ts  w e re  
p u b lis h e d , and a n o th e r tw o  
issues (N os. 4 /5  and 6 ) are  s t il l 
in  press. T he  Sea Bass A b s tra c ts  
w ith  2 5 9  e n tr ie s  was p u b lish e d  
w h ile  M ussels A b s tra c ts  w ith  
181 e n tr ie s  is in  press.
A  fo r th c o m in g  p u b lic a t io n , 
G ro u p e rs  A b s tra c ts  w ith  a b o u t 
136  e n tr ie s , is b e ing  p repa red , 
th e  S ta te -o f- th e -A rt R e v ie w  on  
S ig a n id  is be ing  rev iew ed  w h ile  
th e  S ta te -o f- th e -A r t  R e v ie w  o n  
P ra w n  ( S ugpo)  is s t i l l  be ing  
w r it te n .  O th e r p u b lic a t io n s  o f  
B R A IS  P ro je c t are B R A IS  N ew s- 37
BRAIS publications.
l e t t e r  w i t h  i ts  f i r s t  is su e  f o r  th e  
p e r io d  A p r i l - J u n e  1 9 8 6  a n d  
B R A IS  b r o c h u r e  w h ic h  w a s  
d is t r ib u t e d  d u r in g  t h e  y e a r .
F o r  i ts  c le a r in g  h o u s e  
a c t iv i t ie s ,  B R A IS  P r o je c t  c lo s e ly  
c o o r d in a te s  w i t h  t h e  D e p a r t ­
m e n t 's  L ib r a r y .  D u r in g  t h e  
y e a r ,  9 9  u s e r  q u e r ie s  w e re  
re c e iv e d  b y  m a i l .  F o u r  c a m e  
f r o m  A f r i c a ,  5 4  f r o m  A s ia  a n d  
t h e  P a c if ic  in c lu d in g  th e  P h i l ip ­
p in e s ,  1 4  f r o m  A u s t r a l ia ,  9  
f r o m  E u r o p e ,  9  f r o m  S o u th  
A m e r ic a ,  a n d  9  f r o m  th e  U .S .A .
L ib r a r y  S e rv ic e s
T h e  p re s e n t  c o l le c t io n  c o n ­
s is ts  o f  8 ,0 6 1  m o n o g r a p h ic  
v o lu m e s ;  4 , 0 6 8  p a m p h le ts ;  1 ,6 0 4  
S E A F D E C  p u b l ic a t io n s ;  a n d  
3 ,2 8 5  jo u r n a l  v o lu m e s .  A c c e s ­
s io n e d  d u r in g  th e  p e r io d  w e re  
2 2 4  m o n o g r a p h ic  v o lu m e s ,  2 6 6  
p a m p h le ts ,  7 6  S E A F D E C  p u b l i ­
c a t io n s ,  a n d  3 0 1  jo u r n a l  v o lu m e s .  
C h e c k l is te d  w e re  1 ,6 0 6  jo u r n a l  
issu e s  ( 8 0 8  g i f t s  a n d  e x c h a n g e s  
a n d  7 9 8  s u b s c r ip t io n s ) .
A  t o t a l  o f  2 9 ,8 3 8  re a d e rs  
w e re  re g is te re d  f o r  2 ,4 7 8  h o u rs  
o f  l i b r a r y  s e rv ic e  m a k in g  an  
a v e ra g e  o f  12  p e rs o n s  p e r  h o u r .  
F o u r  issu e s  a n d  1 2  n u m b e r s  o f
Acquisitions L is t were d is tri­
buted; these were fo r October 
to  December 1985 and January 
to  December 1986.
In fo rm a tion  Alerts, a current 
awareness bibliography, came 
out w ith  six issues w ith  the 
maiden issue printed in July. 
This bibliography, being collated 
and distributed by Data Bank, 
brings to  the attention  o f the 
researchers o f AQD current and 
relevant publications on fisheries.
C o m p u te r  S e rv ic e s
In  J u n e ,  th e  A p p le  M ic r o ­
c o m p u t e r  a t  L e g a n e s  B ra c k is h -  
w a te r  S t a t io n  w a s  t r a n s fe r r e d  
t o  T ig b a u a n  R e s e a rc h  S t a t io n .  
A n  IB M  P C /S T - c o m p a t ib le  m ic r o ­
c o m p u t e r  s y s te m  w a s  a c q u ir e d  
f o r  T ig b a u a n  R e s e a rc h  S ta t io n  in  
A u g u s t  a n d  a n o th e r  t w o  u n i t s  
in  O c to b e r .
L e c tu r e s  a n d  c o m p u t e r  h a n d s -  
o n  s e s s io n s  f o r  A Q D  re s e a rc h e rs  
w e re  c o n d u c te d  in  S e p te m b e r  
a n d  O c to b e r .  T h e  t r a in in g  
s e s s io n s  c o v e re d  c o m p u t e r  fu n d a ­
m e n ta ls ,  w o r d  p ro c e s s in g ,  a n d  
s ta t is t ic a l  a n a ly s is  o n  t h e  m ic r o ­
c o m p u t e r .  In  a d d i t io n ,  s ta t is t ic a l  
a n a ly s e s  o f  2 7  re s e a rc h  s tu d ie s  
c o n d u c te d  a t  A Q D  w e re  
u n d e r ta k e n .38
The Library at the Tigbauan main station services the staff as well as students 
from the local colleges and universities.
A Q D  a ls o  c o n t in u e d  t o  
im p le m e n t  F A O ’s A q u a c u l t u r e  
I n f o r m a t io n  S y s te m  ( A Q U IS )  
u s in g  th e  H P 3 0 0 0  c o m p u t e r  
s y s te m .
P u b lic a t io n s
R e g u la r  p u b l ic a t io n s  o f  A Q D  
n e w s le t te r s  w e re  u n d e r ta k e n .  
S E A F D E C  A s ia n  A q u a c u l t u r e  
h a d  f iv e  m o n t h ly  issu e s  f r o m  
J a n u a r y  t o  M a y  a f t e r  w h ic h  t h e  
n e w s le t te r  b e c a m e  a q u a r t e r ly  
p u b l ic a t io n .  A q u a  F a r m  N e w s  
h a d  e ig h t  issues  re le a s e d  w h i le  
A q u a  D e p ’t  N e w s  h a d  7  issues 
o f  in -h o u s e  n e w s . In  a d d i t io n ,  
c o m m u n ic a t io n  m a te r ia ls  w e re  
p r in te d  f o r  th e  R a in fe d  R e ­
s o u rc e s  D e v e lo p m e n t  P r o je c t  
( R R D P ) .
T e c h n o - T r a n s f e r
A q u a c u ltu re  T e c h n o lo g y  M o ­
d u le  (A T M ) N o . 4 , S ite  S e lec tion  
f o r  B ra c k is h w a te r P onds; and 
A T M  N o . 5, S o il S a m p lin g  f o r  
L a b o ra to ry  A n a ly s is  w ere 
p r in te d  in th e  f ir s t  q u a rte r. The 
fo l lo w in g  m a te ria ls  w ere  also 
p ro d u ce d : T e c h n o tip s  f o r  ra d io  
— 9 on n a tu ra l fo o d ;  3 on 
b io lo g y , species id e n t if ic a t io n ,
a n d  c o l le c t io n ;  6  o n  s o i l  s a m p l in g ;  
7  o n  g r o w in g  l a b la b / p la n k t o n ;  
a n d  6  o n  l im in g  o f  b r a c k is h ­
w a te r  p o n d s .  D e v p lu g  f o r  T V  — 
o n e  E n g lis h  v e r s io n  a n d  o n e  V is a ­
y a n  v e r s io n  e a c h  f o r  A r t e m ia  as 
L iv e  F o o d  in  H a tc h e r ie s ;  A d v a n ­
ta g e s  o f  H a tc h e r y - B r e d  P r a w n  F r y ;  
D is t in g u is h in g  L iv e  f r o m  D e a d  
S e a  B a ss  F r y ;  S a n i t iz in g  M u s s e ls  
a n d  O y s te rs  f o r  th e  T a b le ;  a n d  
a n  in s t r u c t io n a l  v id e o  in  A r t e m ia  
D e c a p s u la t io n .
C o m m u n ic a t io n  m a te r ia ls  
w e re  d e v e lo p e d  u n d e r  t h e  R a in -  
fe d  R e s o u rc e s  D e v e lo p m e n t  
P r o je c t  in  c o l la b o r a t io n  w i t h  
t h e  B u re a u  o f  F is h e r ie s  a n d  
A q u a t ic  R e s o u rc e s , t h e  U n iv e r ­
s i t y  o f  t h e  P h i l ip p in e s  in  t h e  
V is a y a s , a n d  t h e  P h i l ip p in e  C o u n ­
c i l  f o r  A g r i c u l t u r e  a n d  R e s o u rc e s  
R e s e a rc h  a n d  D e v e lo p m e n t .  
A m o n g  th o s e  d e v e lo p e d  a n d  d is -  
d is t r ib u t e d  w e re  th r e e  f is h e r ie s  
p r im e rs ,  t w o  f l ie r s ,  o n e  p o s te r ,  
a n d  o n e  w a l l  n e w s p a p e r ,  a l l  w r i t t e n  
in  th e  la n g u a g e  s p o k e n  b y  th e  
f is h  fa r m e rs  in  P a n a y . In  a d d i ­
t i o n ,  t w o  b a ra n g a y  c o n s u l ta n c ie s  
w e re  h e ld .  T h e s e  w e re  a t te n d e d  
b y  t h e  f is h  fa r m e r s  w i t h  re s o u rc e  
p e rs o n s  f r o m  A Q D  a n d  c o l la ­
b o r a t in g  a g e n c ie s . 39
ADMINISTRATIVE MATTERS
S tre a m lin in g  o f  D e p a rtm e n t 
O p e ra tio n s
T h e  revised P lan o f  O pera- 
ra t io n  and  P rogram  o f  W o rk  o f  
th e  D e p a rtm e n t w as app roved  b y  
th e  S E A F D E C  C o u n c il a t its  
n in e te e n th  m e e tin g  in  T o k y o , 
Japan , 18  to  21 N o ve m b e r.
In  th e  revised P lan o f  O pe­
ra t io n  and  P rogram  o f  W o rk , 
th e  D e p a rtm e n t has f iv e  d iv is ions , 
n a m e ly : R esearch, T ra in in g , 
A d m in is tra t io n ,  F inance , and 
In fo rm a t io n .
T h e  Research D iv is io n  c o m ­
prises fo u r  sec tions : B reed ing , 
F a rm in g  S ys tem s, Feed D e ve lo p ­
m e n t, and  F ish H e a lth . T h e  
T ra in in g  D iv is io n  com prises  th e  
T ra in e e  A f fa ir s ,  T ra in in g  Courses, 
and  In s tru c t io n a l M a te ria ls  
S e c tio n s . T h e  A d m in is tra t io n  
D iv is io n  com prises  th e  G enera l 
Services, P ersonne l, and E ng i­
n e e rin g  S ec tions . T h e  F inance  
D iv is io n  has th e  A c c o u n tin g  
and  C ash ie ring  S e c tio n s  w h ile  
In fo rm a t io n  D iv is io n  has D o c u ­
m e n ta tio n , P u b lic a tio n s , and 
T e c h n o -T ra n s fe r S ec tions .
T h e re  are th re e  research 
s ta tio n s : T igbauan  Research 
S ta t io n  w h ic h  also serves as th e  
h e a d q u a rte rs  o f  A Q D , B inango ­
nan  F re sh w a te r S ta t io n  and Lega­
nes B ra c k is h w a te r S ta t io n . These 
research s ta tio n s  and  th e ir  sub­
s ta tio n s  serve as p ro je c t s ites  and  
are m anaged b y  S ta t io n  H eads 
w h o  re p o r t  t o  th e  D e p a rtm e n t 
C h ie f in  c o o rd in a t io n  w ith  th e  
R esearch D iv is io n . U n d e r th e  
O f f ic e  o f  th e  C h ie f are th e  o f f ic e  
o f  th e  D e p u ty  C h ie f, In te rn a l 
A u d i t ,  and  th e  M a n ila  L ia iso n  
O ff ic e .
P e r s o n n e l 
M a n a g e m e n t
Personne l
A s  o f  31  D ecem ber, pe rson­
ne l c o m p le m e n t o f  th e  D e p a rt­
m e n t to ta lle d  6 2 4  w ith  3 4 8  in 
R esearch, 195 in  A d m in is tra t io n ,  
2 4  in  T ra in in g , 17 in F inance , 
and  4 0  in  In fo rm a t io n .  A t  least 
6 5  em p lo ye e s  resigned fro m  th e  
service, 2 8  w ere  e ith e r  h ire d  o r 
re g u la rize d , and a t least 8 0  w ere  
tra n s fe rre d  f ro m  one  u n it  t o  
a n o th e r.
D es igna tio ns
M a jo r  d e s igna tions  m ade fo r  
heads o f  o ff ic e s  w ere  th e  fo l lo ­
w in g : R . Cuevas fo r  A d m in is tra ­
t io n  D iv is io n , J. P rim avera  fo r  
T ra in in g  D iv is io n , B. de los 
R eyes fo r  F in a n ce  D iv is io n , 
V .  S u lit  f o r  In fo rm a t io n  D iv is io n . 
T h e  D e p a rtm e n t C h ie f  heads th e  
Research D iv is io n  in  a c o n ­
c u r re n t c a p a c ity .
O th e r  des ig n a tio n s  fo r  heads 
o f  o f f ic e s  w e re : J. J u a r io  fo r  
T igbauan  Research S ta t io n  and 
as C o o rd in a to r  fo r  C o lla b o ra tiv e  
P ro jec ts , D . G e ro c h i fo r  Leganes 
B ra c k is h w a te r S ta t io n , and A . 
C am acho  fo r  B inango nan  Fresh­
w a te r  S ta t io n .
S ta f f  D e ve lo p m e n t
E . A m a r  and  J . L a d ja  jo in e d  
th e  one -yea r tra in in g  fo r  S e n io r 
A q u a c u ltu r is ts  o f  th e  N A C A  
T ra in in g  P rog ram . J. A n t ip o rd a  
c o m p le te d  in  S e p te m b e r a one- 
y e a r t ra in in g  a t  th e  N a tio n a l 
In la n d  F isheries In s t itu te ,  
B a n g k o k , T h a ila n d  u n d e r  th e40
Administrative Division Head Rufil Cuevas is master of ceremonies at AQD’s 
13th anniversary celebration. Listening are AQD Deputy Chief Satoru 
Fukumoto; Dr. Veravat Hongskul, SEAFDEC Secretary-General; SEAFDEC 
Council Chairman Vanich Varikul; and Dr. Flor Lacanilao, AQD Chief.
N A C A  s e c o n d m e n t  o f  j u n io r  
s c ie n t is ts  p r o g r a m .  J . T o le d o  
u n d e r t o o k  a s ix -w e e k  t r a in in g  
in  m a r in e  f is h  n e t  c a g e  c u l t u r e  
in  S in g a p o re  b e g in n in g  1 S e p te m ­
b e r  u n d e r  a n  F A O  g r a n t .
F . P a lis o c  a t te n d e d  th e  E x p e r t  
C o n s u l t a t io n  o n  U lc e r a t iv e  F is h  
D ise a se s  in  A s ia  a n d  th e  P a c if ic  
R e g io n  h e ld  in  B a n g k o k ,  
T h a i la n d ,  5  t o  9  A u g u s t .  
S . B a ld ia  a t te n d e d  a t w o  a n d  
a h a l f - m o n th  t r a in in g  o n  c o m ­
p o s i te  c a rp  f is h  fa r m in g  in  th e  
N A C A  R e g io n a l L e a d  C e n te r  
in  B h u b a n e s w a r ,  In d ia  s ta r t in g  
1 S e p te m b e r .  T .  B a g a r in a o  
le f t  f o r  a d o c to r a l  d e g re e  p ro g ­
ra m  in  M a r in e  B io lo g y  a t 
t h e  U n iv e r s i t y  o f  C a l i f o r n ia ,  
S a n  D ie g o , u n d e r  a F u lb r ig h t -  
H a y s  g ra n t .  A n o t h e r  F u lb r ig h t -  
H a y s  g ra n te e , R . C o lo s o  is 
p u r s u in g  a P h .D .  in  N u t r i t i o n a l  
S c ie n c e s  a t  C o r n e l l  U n iv e r s i t y ,  
N e w  Y o r k .
F ore ign  E xp e rts
S e rv ic e s  o f  f o r e ig n  e x p e r t s  
a v a i le d  o f  in c lu d e d  t h a t  o f
G . N e z a k i  w h o  w o r k e d  o n  p r a w n  
b r o o d s t o c k  d e v e lo p m e n t  in  
p o n d s  a n d  f ie ld  s u rv e y  o f  
p r a w n  s p a w n e rs  f r o m  th e  w i ld  
u n t i l  M a r c h ,  S . H a ra  o n  th e  
fe e d in g  b io lo g y  a n d  s p e rm  
p r e s e r v a t io n  o f  m i lk f i s h  u n t i l  
J u n e ,  a n d  H .  K o h n o  o n  f in f i s h  
la rv a l d e v e lo p m e n t  u n t i l  F e b ­
r u a r y  1 9 8 7 .  S e v e ra l f o r e ig n  
s c ie n t is ts  w h o  v is i t e d  t h e  D e p a r t ­
m e n t  a ls o  g ave  s e m in a r s / le c tu r e s  
o n  s p e c i f ic  a q u a c u l t u r e  to p ic s .  
A m o n g  th o s e  w h o  le c tu r e d  w e re  
K .  B e c k e r ,  H . B e rn ,  A .  O h n o ,  
L .  L a n d e s m a n ,  M . G o r d o n ,
H . Id a ,  R . K a d o .
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In f r a s t r u c t u r e  
&  F a c ilit ie s  
D e v e lo p m e n t
In fra s tru c tu re  and  s u p p o rt 
fa c il it ie s  d e v e lo p m e n t a t T ig ­
bauan  Research S ta t io n  w ere  
th e  fo l lo w in g :  fa b r ic a t io n  o f  
a tm o s p h e ric  in s tru m e n ts  and  
in s ta lla t io n  o f  w a te r  c o o le r  fo r  
1 -to n  ta n k  w ith  th e rm o s ta t 
c o n t ro l a t th e  N u t r i t io n  B u ild in g , 
im p ro v e m e n t o f  th e  e xhaus t sys­
te m  fo r  fu m e  h o o d  a t th e  C en tra ­
liz e d  A n a ly t ic a l L a b o ra to ry ,  c o m ­
p le t io n  o f  p re - f ilte re d  new  sea­
w a te r  s u p p ly  system  o f  th e  
s igan id  rea ring  ta n k s , and  co n ­
s tru c t io n  o f  b ro o d s to c k  c u ltu re  
ta n k s  and  la b o ra to ry .
A t  Igang  Research S u b s ta tio n , 
repa irs  w e re  m ade on  th e  
b r id g e  f r o m  th e  h a tc h e ry  to  
th e  G uest H ouse, f lo a t in g  bridges 
(P o n to o n  B ridge ), 5 5  and 3 5  
K V A  G ene ra to rs  and engines o f  
p u m p b o a ts , ca tw a lks , and 
h a tc h e ry  ro o fin g s . F a b r ic a tio n  
o f  m ilk f is h  egg -  c o lle c t io n  gears, 
c o n s tru c t io n  o f  ta n ks , and im ­
p ro v e m e n t o f  th e  m ilk f is h  labo ­
ra to ry  and  sp a w n in g  cages 
b o o s te d  Igang s u p p o rt fa c ilit ie s .
Research in fra s tru c tu re  a t 
Leganes B ra c k is h w a te r S ta t io n  
co m p ris e d  la rg e ly  p o n d  re p a ir 
and  m a in tenan ce . M a jo r  re­
pa irs  w e re  a lso  m ade on  th e  
e le c tr ic  m o to rs , c e n tr ifu g a l 
p u m p s , and  h a tc h e ry  e le c tr ic a l 
sys tem . T h e  S ta t io n  C a fe te ria  
w as ren o va te d , tw o  guard  houses 
w e re  c o n s tru c te d , and  th e  ro o fs  
o f  th e  Research and  A d m in is tra ­
t io n  B u ild in g s  w e re  w a te rp ro o fe d .
A t  B inango nan  F re sh w a te r 
S ta t io n , l i fe  s u p p o r t fa c il it ie s  
in  th e  ca rp  h a tc h e ry /ro o ts  
b lo w e r  house  w e re  im p ro v e d .
D if fe re n t  b u ild in g s  in  th e  s ta tio n  
and  o th e r  la n d  and lake-based 
fa c il it ie s  u n d e rw e n t e ith e r  rep a ir 
o r  re n o v a tio n . A  new  w a te r 
ta n k  w as in s ta lle d  t o  serve th e  
d if fe re n t  s ta t io n  fa c il it ie s  and  a 
deep -w e ll w as c o n s tru c te d  fo r  
th e  s ta t io n ’s s ta f f  houses.
G e n e r a l 
S e r v ic e s
D o rm ito r y  and A p a r tm e n t 
occupanc ies  averaged a t 91 and 
8 5 , re sp e c tive ly , w h ile  S ta f f  
H ouse o ccu p a n cy  averaged a t 
8 8 . A  to ta l o f  97  guests w ere  
b ille te d  a t th e  tw o  T igbauan  
G uest H ouses w ith  an average 
le n g th  o f  s ta y  o f  2 .5  days.
A  to ta l o f  2 ,1 3 8  v is ito rs  
w e re  a c c o m m o d a te d  a t th e  
v a rio u s  s ta tio n s  o f  th e  D e p a rt­
m e n t b ro k e n  d o w n  in to  4 7  
d ig n ita r ie s , 4 3  researchers/scien­
tis ts , 3 3 8  fro m  th e  general 
p u b lic , in c lu d in g  fis h  fa rm ers  
and  1 ,7 1 9  s tu d e n ts  and  teachers.
T h e  In co m e  M o n ito r in g  and 
R e c o rd in g  A c t iv it ie s  reg iste red 
an in it ia l D e p a rtm e n t inco m e  o f  
P 1,2 4 5 ,2 2 3 .1 9  fo r  th e  ye a r c o m ­
p r is in g  s ta t io n  in co m e , hous ing  
ren ta ls , research p ro d u ce , 
t ra in in g  fees, p u b lic a t io n  sales, 
a n d  p h o to c o p y in g .
T h e  m essengeria l services, 
ra d io  c o m m u n ic a tio n s  services, 
and  C e n tra l R eco rds  c o n t i­
nue d  to  h a n d le  m essengeria l, 
m a ilin g , m im e o g ra p h in g , p h o to ­
c o p y in g , and  re c o rd in g  a c t iv it ie s . 
T h e  P ro p e r ty  and  S u p p ly  
U n i t  c o n tin u e d  to  supervise th e  
p u rch a s in g  and  re c o rd in g  o f  
su p p lie s  and  e q u ip m e n t.
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R e o r g a n i z a t i o n
After a year without a Deputy Chief, a new Deputy Chief for AQD 
was appointed, Mr. Satoru Fukumoto, here stressing a point to SEAFDEC 
Council Chairman Vanich Varikul.
T w o  m o s t  s ig n i f ic a n t  e v e n ts  
d u r in g  th e  y e a r  le d  t o  th e  
r e o r g a n iz a t io n  o f  t h e  D e p a r t ­
m e n t :  t h e  o u s te r  o f  f o r m e r  
A Q D  C h ie f  D r .  A l f r e d o  C . 
S a n t ia g o ,  J r .  a n d  th e  a p p o in t ­
m e n t  o f  D r .  F lo r  J . L a c a n i la o  
as n e w  A Q D  C h ie f  o n  A p r i l  8 .
A n o t h e r  s ig n i f ic a n t  e v e n t  w a s  
th e  a p p o in t m e n t  o f  a n e w  
D e p u ty  C h ie f  f o r  A Q D ,  M r .  S a to ­
ru  F u k u m o t o ,  o n  J u n e  1 0 . F o r  
o n e  y e a r  f r o m  J u n e  1 9 8 5 ,  A Q D  
d id  n o t  h a v e  a D e p u ty  C h ie f .  
W i th  h is  a p p o in t m e n t ,  th e  
G o v e r n m e n t  o f  J a p a n  re le a s e d  
t o  A Q D  i ts  f u n d  c o n t r ib u t io n  
w h ic h  w a s  w i t h h e ld  in  1 9 8 4  
a n d  1 9 8 5 .
O t h e r  M a t t e r s
M a jo r D raw backs
O n e  m a jo r  d r a w b a c k  in  th e  
p ro g re s s  o f  A Q D  re s e a rc h  a n d  
d e v e lo p m e n t  a c t iv i t ie s  w a s  th e  
m a ss  m o r t a l i t y  o f  f is h  a n d  p ra w n
s p a w n e rs  in  b r o o d s t o c k  ta n k s  
a n d  h a tc h e r ie s  a t  T ig b a u a n  R e ­
s e a rc h  S t a t io n  o n  A p r i l  6 . 
T h e  in c id e n t  w a s  in v e s t ig a te d  
b y  t h e  N a t io n a l  B u re a u  o f  
In v e s t ig a t io n  ( N B I ) ,  C r im in a l  
In v e s t ig a t io n  S e rv ic e  ( C IS ) ,  a n d  
t h e  R e g io n  V I  P h i l ip p in e  C o n ­
s ta b u la r y  C o m m a n d .
R e s u lts  o f  t h e  in v e s t ig a t io n  
re v e a le d  t h a t  t h e  c a u s e  o f  d e a th  
o f  t h e  f is h e s  a n d  p ra w n s  w a s  
t o x i n  f r o m  a p o is o n o u s  v in e .  
T h e  c u lp r i t s ,  h o w e v e r ,  h a v e  n o t  
b e e n  id e n t i f ie d .
A n o t h e r  m a jo r  s e tb a c k  w a s  
t h e  a b o r te d  ta k e - o v e r  o f  
S E A F D E C  A Q D  le d  b y  a N a v y  
C a p ta in  in  N o v e m b e r .  A r m e d  
w i t h  a n o m in a t io n  le t t e r  f r o m  
th e  M in is t r y  o f  F o re ig n  A f f a i r s ,  
t h e  in t r u d e r  in v a d e d  T ig b a u a n  
R e s e a rc h  S ta t io n  o n  N o v e m b e r  
2 1  w i t h  a n  e n to u r a g e  o f  a rm e d  
b o d y g u a r d s  a n d  s e c u r i t y  g u a rd s , 
a n d  s o m e  p re s e n t  a n d  f o r m e r  
A Q D  e m p lo y e e s .  A n o t h e r  g r o u p  
a s s u m e d  c o n t r o l  o f  t h e  M a n i la  
L ia is o n  O f f i c e  o n  t h a t  s a m e  d a y . 43
T h e  T ig b a u a n  g r o u p  w a s , 
h o w e v e r ,  r e p e l le d  b y  t h e  e m ­
p lo y e e s .  T h e  ta k e - o v e r  a t t e m p t  
fa i le d  a f t e r  o n e  w e e k  o f  p o w e r  
s tr u g g le .  I t  e n d e d  w h e n  th e  
S u p re m e  C o u r t  is s u e d  a r e s t r a in ­
in g  o r d e r  p r e v e n t in g  t h e  g ro u p  
f r o m  ta k in g  o v e r  A Q D  fa c i l i t ie s .
O t h e r  A d m in is t r a t i v e  M a t te r s
V a r io u s  c o m m it te e s  w e re  
e i t h e r  r e c o n s t i t u te d  o r  o rg a n iz e d  
a n e w  t o  a ss is t in  t h e  e f f i c ie n t  
im p le m e n ta t io n  o f  D e p a r tm e n t  
p o l ic ie s .
Agriculture Minister Ramon Mitra being shown around AQD facilities by 
Dr. Lacanilao, 8 May 1986.
T h e s e  c o m m it te e s  a re  t h e  
(1 )  P r o v id e n t  F u n d  P la n ,
(2 )  M e d ic a l B e n e f i t  P la n ,
(3 )  C o m p e n s a t io n  R e v ie w ,
(4 )  S t a f f  D e v e lo p m e n t ,  a n d
(5 )  R u le s  a n d  P ro c e d u re .
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S c ie n t if ic  P u b lic a t io n s
The  fo l lo w in g  papers w ere 
p ub lishe d  d u r in g  th e  ye a r:
A v ila , E .M . 1986. E v a lu a tio n  
o f  p ra c tic a l d ie ts  in  th e  
c u ltu re  o f  th e  ra b b itf is h , 
Siganus g u tta tu s  (B lo c h ) 
(Pisces: S igan idae) us ing  liv e r 
u lt ra s tru c tu re  m e th o d . Z o o l.  
A n z . 2 1 7 :1 7 8 -1 9 1 .
B agarinao, T .U . 1986 . Y o lk  
re s o rp tio n , onse t o f  feed ing  
and surv iva l p o te n tia l o f  
larvae o f  th e  tro p ic a l m a rin e  
fish  species reared in  th e  
h a tc h e ry . M a r. B io l.  9 1 : 
4 4 9 -4 5 9 .
B agarinao, T .U . and P. K u n g ­
v a n k ij.  1986. A n  inc idence  
o f  s w im b la d d e r stress syn ­
d ro m e  on h a tch e ry -re a re d  
sea bass (L a te s  c a lc a r ife r)  
la rvae. A q u a c u ltu re  51 : 
181 -188 .
Bagarinao, T .U . and K . T h a ya ­
pa ran . 1986. L e n g th -w e ig h t 
re la tio n s h ip , fo o d  h a b its  and 
c o n d it io n  fa c to r  o f  w ild  
ju v e n ile  m ilk f is h  in  S ri L a n ka . 
A q u a c u ltu re  5 5 : 2 4 1 -2 4 6 .
B a liao , D .D ., R .B . T ic a r , and 
N .G . G uanzon , J r. 1986. 
E f fe c t  o f  s to c k in g  d e n s ity  
and  d u ra t io n  on  s tu n tin g  
m ilk f is h  f in g e r lin g  in  ponds.
J. A q u a c u lt.  T ro p . 1 :1 1 9 -1 2 6 .
B a ticados, M .C .L ., R .M . C o loso , 
and  R .C . D u rem dez . 1986. 
S tu d ie s  on  th e  c h ro n ic  s o ft-  
shell syn d ro m e  in th e  t ig e r 
p ra w n , Penaeus m o n o d o n  
F a b ric iu s  fro m  b ra ck ish w a te r 
ponds . A q u a c u ltu re  5 6 :2 7 1 -  
2 8 5 .
B a u tis ta , M .N . 1986. The  res­
ponse o f  Penaeus m o n o d o n
ju v e n ile s  to  v a ry in g  p ro te in /  
ene rgy  ra tio s  in  te s t d ie ts . 
A q u a c u ltu re  5 3 :2 2 9 -2 4 2 .
C ru z , E .R . and C .T . Tam se. 
1986 . H is to p a th o lo g ic a l res­
ponse o f  m ilk f is h  C hanos  
chanos  Forsska l fin g e r lin g s  
to  po tass ium  pe rm anganate . 
F ish  P a th o l. 2 :1 5 1 -1 5 9 .
Ferra ris , R .P., F .D . Parado- 
Estepa, J. L a d ja ,  and E. de 
Jesus. 1986. E f fe c t  o f  
s a lin ity  on  th e  o s m o tic , c h lo ­
rid e , to ta l p ro te in  and 
ca lc iu m  c o n c e n tra tio n s  in  th e  
h e m o ly m p h  o f  th e  p ra w n  
Penaeus m o n o d o n  (F a b ric iu s ). 
C o m p . B io ch e m . P h y s io l. 
8 3 A :7 0 1 -7 0 8 .
F erra ris . R .P ., M .R . C a ta cu ta n , 
R. M a b e lin , and A . Jazu l. 
1986 . D ig e s t ib i l i ty  in  m i lk ­
fish  C hanos chanos  Fo rsska l: 
E f fe c t  o f  p ro te in  source , fish  
size and s a lin ity . A q u a c u l­
tu re  5 9 :9 3 -1 0 5 .
H ara , S., H . K o h n o  and Y . T a k i. 
1986 . S p a w n in g  b e h a v io r 
and e a rly  l i fe  h is to ry  o f  th e  
ra b b it f is h , Siganus g u tta tu s ,  
in th e  la b o ra to ry . A q u a c u l­
tu re  5 9 :2 7 3 -2 8 5 .
H ara , S ., M .N . D u ra y , M . Parazo, 
and  Y . T a k i. 1986 . Y e a r- 
ro u n d  spaw n ing  and seed 
p ro d u c t io n  o f  th e  ra b b it f is h , 
Siganus g u tta tu s . A q u a c u l­
tu re  5 9 :2 5 9 -2 7 2 .
K o h n o , H ., S. H a ra , and Y . T a k i. 
1986 . E a r ly  la rva l d e ve lo p ­
m e n t o f  th e  sea bass L a te s  
c a lc a r ife r  w i th  em phasis  on  
th e  tra n s it io n  o f  ene rgy  
sou rce . B u ll.  Jap . Soc. Sci. 
F ish . 5 2 :1 7 1 9 -1 7 2 5 .
4 5
Lee , C .S ., C .S. T a m a ru , J .E . 
B anno , C .D . K e lle y , A . 
B o c e k , and J .A . W yb a n . 
1986 . In d u ce d  m a tu ra t io n  
and  sp a w n in g  o f  m ilk f is h ,  
C hanos chanos  Fo rsska l, b y  
h o rm o n e  im p la n ta t io n . A q u a ­
c u ltu re  5 2 :1 9 9 -2 0 5 .
L io -P o , G. and M .E .G . S anv ic ­
to re s . 1986 . T o le ra n ce  o f  
Penaeus m o n o d o n  eggs and 
larvae t o  fu n g ic id e s  against 
L a g e n id iu m  spp. and H a lip ­
th o ro s  p h ilip p in e n s is . A q u a ­
c u ltu re  5 1 :1 6 1 -1 6 8 .
L io -P o , G . and H . W akabayash i. 
1 9 8 6 . Im m u n o -re sp o n se  in 
t i la p ia ,  S a ro th e ro d o n  n i lo ­
tic u s  va cc in a te d  w ith  E d w a rd ­
s ie l l a ta rd a  b y  th e  h y p e r­
o s m o tic  in f i l t r a t io n  m e th o d . 
J. V e t. Im m u n o l.  Im m u n o ­
p a th o l.  1 2 :3 5 1 -3 5 7 .
L io -P o , G ., C . P ito g o , and  C .L . 
M a rte . 1986 . B ac te ria  
associa ted w ith  in fe c t io n  a t 
h o rm o n e - im p la n ta t io n  sites 
am o n g  m ilk f is h  C hanos  
chanos  (F o rsska l) a d u lts . J. 
F ish . D is . 9 :3 3 7 -3 4 3 .
M a rte , C .L . and  F. L a ca n ila o . 
1986 . S p o n ta n e o u s  m a tu ra ­
t io n  and  sp a w n in g  o f  m i lk ­
fis h  in  f lo a t in g  n e t cages. 
A q u a c u ltu re  5 3 :1 1 5 -1 3 2 .
N agaham a, Y . ,  F .W . G o e tz , and 
J .D . T a n . 1986 . S h if t  in 
s te ro idogenes is  in  th e  ova rian  
fo l l ic le s  o f  th e  g o ld fis h  
(Carassius a u ra tu s )  d u r in g  
g o n a d o tro p in - in d u c e d  o o c y te  
m a tu ra t io n . D e ve lo p . G ro w th  
D if fe r .  2 8 :5 5 5 -5 6 1 .
P a n ta s tico , J .B ., J.P . B a ld ia ,  and 
D . Reyes, J r. 1986 . Feed ing  
p re fe re n ce  o f  m ilk f is h  
(C hanos chanos  Fo rsska l) f r y  
g iven  d if fe re n t  algal species 
as n a tu ra l fe e d . A q u a c u ltu re
5 6 :1 6 9 -1 7 8 .
P an ta s tico , J .B ., S .F . B a ld ia , and 
D .M . Reyes, J r. 1986. 
T ila p ia  (T. n i lo t ic a )  and 
A z o lla  (A . p in n a ta ) cage 
fa rm in g  in  Laguna  L ake . 
F ish . Res. J. P h il ip p .  11 :21 - 
2 8 .
P iedad-Pascual, F. and A . K ana­
zaw a. 1 9 8 6 . S p e c if ic  a m in o  
a c id -fre e  s e m ip u r if ie d  d ie ts  
f o r  P. m o n o d o n  ju ve n ile s . 
M e m . K a g o sh im a  U n iv . Res. 
C e n t. S. Pac. 7 :6 5 -7 2 .
S an tia g o , C .B ., O .S. Reyes, M .B . 
A ld a b a , and  M .A . L a ro n . 
1986 . A n  e va lu a tio n  o f  
fo rm u la te d  d ie ts  fo r  N ile  
t i la p ia  fin g e r lin g s . F ish . Res. 
J. P h ilip p .  1 1 :5 -1 2 .
Segner, H . and  J .V . J u a r io . 1986 . 
H is to lo g ic a l obse rva tio n s  on  
m ilk f is h  f r y  reared to  m e ta ­
m o rp h o s is  us ing  d if fe re n t  
d ie ts . J. A p p l.  Ic h th y o l.  
2 :1 6 2 -1 7 3 .
T a b b u , M .Y ., M . L ija u c o , 
R. E g u ia , and  C . Espegadera. 
1986 . P o ly c u ltu re  o f  b ig- 
head ca rp , c o m m o n  ca rp  and 
N ile  t i la p ia  in  cages in  
Laguna  L a ke . F ish . Res. J. 
P h ilip p .  1 1 :1 3 -2 0 .
T a b b u , N .S ., R. Lac ie rda , and 
R. E gu ia . 1986 . H a rves ting  
te ch n iq u e s  fo r  N ile  t ila p ia  
fin g e r lin g s . F ish . Res. J. 
P h ilip p .  1 1 :3 9 -4 2 .
T a k i,  Y ., H . K o h n o , and S. 
H ara . 1986 . E a rly  d e ve lo p ­
m e n t o f  f in -s u p p o rts  and f in -  
rays in  th e  m ilk f is h  C hanos  
chanos. Jap . J. Ic h th y o l.  
3 2 :4 1 3 -4 2 0 .
T a n , J .D ., S. A d a c h i, and Y . 
N agaham a. 1986 . T h e  in  
v i t r o  e f fe c t  o f  c y c lic  n u c le o ­4 6
tid e s , c y a n o k e to n e  and c y c lo ­
h e x im id e  on th e  p ro d u c tio n  
o f  e s tra d io l 17 b y  v ite l lo ­
genic ova rian  fo llic le s  o f  
g o ld fis h . G en. C o m p . E n d o ­
c r in o l.  6 3 :1 1 0 -1 1 6 .
V e r, L .M . 1986 . E a r ly  deve lop ­
m e n t o f  C. ire d a le i (F a u s tin o  
1932) (B iva lv ia : O stre idae). 
V e lig e r  2 9 :7 8 -8 5 .
V illegas , C .T . and R. W. D o y le . 
1986 . D u ra tio n  o f  feed ing  
and in d ire c t se le c tio n  fo r  
g ro w th  o f  t i la p ia .  A q u a c u l­
tu re  5 7 :8 9 -9 2 .
V o g t,  G ., E .T . Q u in i t io ,  and 
F.P. Pascual. 1986 . L eucen a  
le u co ce p h a la leaves in fo rm u ­
la ted  feeds fo r  Penaeus 
m o n o d o n .  A  c o n c re te  e xa m ­
p le  fo r  th e  a p p lic a tio n  o f  
h is to lo g y  in  n u t r it io n a l 
research. A q u a c u ltu re  5 9 :-  
2 0 9 -2 3 4 .
Papers p u b lish e d  b y  A Q D  
s ta f f  in  T he  F ir s t  A s ia n  F ishe ries  
F o ru m : P roceed ings  (M a n ila , 
P h ilip p in e s , 26-31 M a y  1 9 8 6 ). 
E d ite d  b y  J .L . M aclean, L .B . 
D iz o n , and L .V . H o s illo s . M an ila , 
P h ilip p in e s , 1 9 8 6 . 7 2 7  p .:
A lava , V . C o m b in a tio n  o f  
d ie ta ry  fa t  sources in  d ry  
d ie ts  fo r  C hanos chanos  
(F o rsska l) f in g e rlin g s .
Bagarinao, T . and T .E . C hua. 
Egg and  la rva l size am ong 
te le o s ts : Im p lic a t io n  to  
su rv iva l c o n d it io n s .
G acu tan , R .Q . E ffe c ts  o f  co co ­
n u t  m ilk  and b ro w n  sugar on  
c ru d e  to x in s  fro m  Pern a 
v ir id is  exposed  to  P y ro d i­
n iu m  baham ense va r c o m ­
pressa.
G acu tan , R .Q ., M . B u la la ca o , and 
H .L . Baranda , J r. B ac te ria l 
d e p u ra tio n  o f  a g rossly 
c o n ta m in a te d  b a tch  o f  
oys te rs , C rassostrea ire d a le i.
H ara, S., H . K o h n o , T . Baga­
r in a o , M . D u ra y , A . G a llego , 
and Y . T a k i.  Feed ing  h a b its  
o f  la rva l ra b b it f is h  Siganus  
g u tta tu s  in th e  la b o ra to ry .
K o h n o , H ., S. H ara , A . G a llego , 
M . D u ra y , and Y . T a k i. 
M o rp h o lo g ic a l d e v e lo p m e n t 
o f  th e  s w im m in g  and fe e d in g  
a p pa ra tu s  in  la rva l ra b b it f is h , 
S iganus g u tta tu s .
K u n g v a n k ij, P., A .G . T a le o n ,
K . C o rre , B. Pudadera, 
G . T a le o n , E. B o r lo n g a n , 
and  I. Potestas. Use o f  acetes 
as th e  p r im e  fo o d  fo r  rearing  
t ig e r  sh r im p  larvae.
L io -P o , G . and R .C . D u re m d e z . 
T h e  p a th o g e n ic ity  o f  bac te ria  
associa ted w ith  tra n s p o r t  
stressed C hanos chanos  
Forsska l fin g e r lin g s .
L io -P o , G ., R .C . D u re m d e z , and 
A . V il la lu z . Disease in v e s ti­
g a tio n  o f  tra n s p o r t  stress- 
re la te d  c o n d it io n s  o f  C hanos  
chanos  Forsska l s to c k e d  in 
Laguna  Lake .
L lo b re ra , A .T . A n t ib io t ic  u p ta k e  
b y  th e  g ia n t fre s h w a te r 
p ra w n  M a c ro b ra c h iu m  rosen ­
b e rg ii u s ing  th e  o s m o tic  
in f i l t r a t io n  te c h n iq u e .
L lo b re ra , A .T . and M .L . B u la la ­
cao . E ffe c ts  o f  s to rage on 
th e  m ic ro b ia l q u a l i ty  o f  
s lip p e r-o ys te rs , C rassostrea  
ire d a le i.
M a rte , C .L ., G . Q u in it io ,  J. 
T o le d o , A . C a s t i l lo ,  and  R .C . 
Mesa. Egg c o lle c t io n  o f  
n a tu ra lly  spaw ned m ilk f is h  
eggs in  f lo a t in g  cage. 4 7
M a rte , C .L .,  N .M . S h e rw o o d ,
L .W . C r im , B. H a rv e y , and 
J. T o le d o . In d u c e d  spaw n ing  
in  m ilk f is h  (C hanos chanos  
F o rsska l) w ith  m a m m a lia n  
and  sa lm on analogues o f  
g o n a d o tro p in  re leasing h o r ­
m o n e  (G n R H  A ) a d m in is ­
te re d  as o s m o tic  p u m p  im ­
p la n t, ce llu lo se  c h o le s te ro l 
p e lle t im p la n t o r  in je c tio n .
M illa m e n a , O ., J. P rim ave ra , and 
R. P udadera. T h e  e ffe c ts  o f  
d ie t  and  re p ro d u c tiv e  pe r­
fo rm a n c e  o f  pond -rea red  
Penaeus m o n o d o n  F ab ric iu s  
b ro o d s to c k .
N a ca rio , J .F . Im p ro v e d  surv iva l 
o f  m ilk f is h ,  C hanos chanos  
Forsska l la rvae reared in 
b igger ta n ks .
N a ca rio , J .F . and N . S he rw ood . 
T h e  use o f  L H -R H  analogues 
in  th e  spaw n ing  o f  th e  sea 
bass, L a te s  c a lc a r ife r  (B lo c h ): 
C o m p a riso n  o f  p e lle t, in jec ­
t io n ,  and  o s m o tic  p u m p .
P a lisoc, J r . ,  F. O bse rva tions  on  
th e  e ffe c t o f  E p ip e n a e o n  
ingens n o b il i  (E p ica ridea : 
C rustacea) in  Penaeus sem i­
su lca tu s  de H aan a n d  P . ja p o ­
n ic u s ).
Pascual, F. E f fe c t  o f  le c ith in  
and  l ip id  sources on  th e  
g ro w th  o f  P. m o n o d o n  ju v e ­
n iles .
Posadas, R . T h e  e ffe c t o f  sa li­
n i t y  on  th e  m a tu ra t io n  and 
sp a w n in g  o f  ab la ted  Penaeus 
m o n o d o n  Fab.
Potestas, I.O ., P. K u n g v a n k ij, 
L .B . T iro ,  and  B .J. Pudadera. 
C o m p a ra tiv e  s tu d y  on  th e  
g ro w th  p e rfo rm a n c e  o f  
h a tc h e ry -b re d  and  w ild  
c a u g h t f r y  f o r  sea bass L a te s  
c a lc a r ife r  (B lo c h ).
P rim ave ra , J .H ., R .A . Posadas, 
and  N . A q u in o .  E f fe c t  o f  
m a tu ra t io n  s a lin ity  and  
spaw n ing  s a lin ity  on  fe c u n ­
d i ty  and  h a tc h  rates o f  
ab la te d  and u n a b la te d  
Penaeus in d icu s .
P udadera, J r., B ., K . C o rre , E. 
C o n iz a , and G. T a le o n , 
In te g ra te d  fa rm in g  o f  
ch ic k e n  b ro ile r- f is h -s h r im p  in 
b ra c k is h w a te r ponds.
T ir o ,  L ., P. K u n g v a n k ij,  B .V . 
P udade ra , and I.O . Potestas. 
M a n ip u la t io n  o f  ex tens ive  
c u ltu re  te ch n iq u e s  fo r  e co n o ­
m ic  p ro d u c t io n  o f  t ig e r 
s h rim p s  (Penaeus m o n o d o n ) 
in  b ra c k is h w a te r ponds.
V ille g a s , C .T ., A . T r in o ,  and 
R. T ra v in a . C o rre la tio n  
be tw een  spaw ner size and 
th e  b io lo g ic a l c o m p o n e n ts  
o f  th e  re p ro d u c tio n  process 
o f  Penaeus m o n o d o n  Fab.
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C o l la b o r a t iv e  P r o je c t s
T h e  D e p a rtm e n t c o n tin u e d  
to  c o lla b o ra te  w ith  th e  fo l lo w in g  
in te rn a tio n a l and n a tio n a l agen­
cies:
In te rn a tio n a l D e ve lo p m e n t 
Research C en tre  ( ID R C ) 
o f  Canada
T h e  D e p a rtm e n t c o n tin u e d  
to  im p le m e n t A q u a c u ltu re  T ra in ­
ing , B R A IS  P ro je c t, and 
research p ro je c ts  in  c o lla b o ra ­
t io n  w ith  ID R C . T h e  f ir s t  
in vo lves  m a n p o w e r t ra in in g  w h ile  
B R A IS  a im s to  p ro v id e  q u a lity  
and e ffe c tiv e  in fo rm a t io n  ser­
vices on  tro p ic a l a q u a cu ltu re , 
p a r t ic u la r ly  on  b ra ck ish w a te r 
a q u a cu ltu re .
In  M ay , a tw o -y e a r research 
g ra n t was aw arded  b y  ID R C  to  
A Q D  to  u n d e rta k e  th e  research 
p ro je c t e n t it le d  ‘ ‘ F ish G ene tics  
N e tw o rk ”  in  c o o p e ra tio n  w ith  
D a lhous ie  U n iv e rs ity  in  Canada 
and th re e  A s ian  research in s t itu ­
tio n s . T h e  p ro je c t a im s to  
d eve lop  a se le c tio n  and p ro d u ce  
a s a lin ity - to le ra n t s tra in  o f  c o m ­
m e rc ia lly  su p e rio r t ila p ia  
(O re o ch ro m is  n ilo t ic u s ).
In  June , a n o th e r tw o -y e a r 
g ra n t was aw arded  to  A Q D  b y  
ID R C  to  u n d e rta k e  research on 
th e  e ff ic a c y  o f  a range o f  s y n th e ­
t ic  lu te in iz in g  ho rm one-re leas ing  
h o rm o n e  analogues (L H -R H -A )  
a d m in is te re d  b y  va rio u s  m eans 
o n  th e  spaw n ing  response o f  
m ilk f is h  and sea bass. T he  
"F is h  G a m e te s " p ro je c t is im ­
p le m e n te d  b y  A Q D  in  c o lla ­
b o ra t io n  w ith  th e  U n iv e rs ity  
o f  V ic to r ia  and  M e m o ria l U n iv e r­
s ity  o f  N e w fo u n d la n d , Canada.
U S -A ID /O c e a n ic  In s t itu te
T h e  research p ro je c t on som e 
aspects o f  th e  a r t i f ic ia l p ropaga ­
t io n  o f  m ilk f is h  had been im p le ­
m e n te d  a t A Q D ’s N a u ja n  S u b ­
s ta tio n  in c o lla b o ra t io n  w ith  
U S -A ID  th ro u g h  th e  O cean ic  
In s t itu te .
T h e  research p ro je c t was 
te rm in a te d  on  3 0  June  1986 . 
R epresen ta tives  fro m  O cean ic  
In s t itu te  (O I ) U S -A ID , S E A F D E C , 
and ID R C  w i l l  m ee t in  S ingapo re  
in  A p r i l  1 9 8 7  to  d iscuss e x te n ­
s ion  o f  th e  p ro je c t and id e n t i fy  
areas o f  c o lla b o ra tio n .
IF R E M E R /C O P
In M a rc h , th e  In s t itu te  
F ranca is  de R echerche  p o u r  
L ’e x p lo ita t io n  de la M e r ( IF R E ­
M E R ) C e n te r O ce a n o lo g iq u e  du 
P a c ifiq u e  (CO P) aw a rded  a tw o -  
y e a r research g ra n t to  A Q D  
fo r  th e  im p le m e n ta tio n  o f  
th e  p ro je c t e n t it le d  “ In d u c ­
t io n  o f  spaw n ing  in  L a te s  ca lca ­
r i fe r  b y  h o rm o n a l and e n v iro n ­
m e n ta l m a n ip u la t io n  and 
w ean ing  o f  la rvae and  rea ring  
th e m  to  m e ta m o rp h o s is  b y  us ing  
a r t i f ic ia l d ie ts .”
U N D P /F A O -N A C A
T he  D e p a rtm e n t c o n tin u e d  
to  im p le m e n t th e  U N D P /F A O - 
N A C A  T ra in in g  C ourse  fo r  
S e n io r A q u a c u ltu r is ts  in  A sia  
and th e  P a c ific  R eg ion . A Q D  
serves as th e  R eg iona l Lead  
C e n te r in  th e  P h ilip p in e s  fo r  th e  
N e tw o rk  o f  A q u a c u ltu re  C en tres  
in  A s ia  (N A C A ).
A ls o  be ing  im p le m e n te d  is 
N A C A ’s p ro je c t o n  th e  second- 49
m e r it  o f  ju n io r  sc ien tis ts . D u r in g  
th e  y e a r, tw o  Indone s ian  ju n io r  
s c ie n tis ts  u n d e rw e n t t ra in in g  a t 
A Q D . O n  th e  o th e r  hand , 
o n e  A Q D  s ta ffe r  a lso u n d e rw e n t 
t ra in in g  a t N A C A ’s R eg iona l 
Lead  C e n te r in  T h a ila n d .
Artemia Reference Center 
(ARC)
A  m e m o ra n d u m  o f  agree­
m e n t fo r  th e  c o n t in u a t io n  o f  th e  
c o lla b o ra tiv e  research p ro je c t on  
A r te m ia  w i th  A R C  o f  th e  S ta te  
U n iv e rs ity  o f  G h e n t, B e lg ium  
was signed in D ecem ber. T h e  
p ro je c t shall in c lu d e  mass p ro d u c ­
t io n  o f  A r te m ia  in  in d o o r  
system s; p rocessing , u t i l iz a t io n  
and  s to rage  o f  A r te m ia ;  and  mass 
p ro d u c t io n  o f  A r te m ia  cys ts  and 
b iom ass in  ponds.
IC M R D -U n iv e rs ity  o f  R hode  
Is land
A Q D  n e g o tia te d  w ith  th e  
in te rn a t io n a l C e n te r fo r  M a rin e  
R esources D e v e lo p m e n t ( IC M R D ) 
th ro u g h  th e  U n iv e rs ity  o f  R hode 
Is la n d  fo r  th e  im p le m e n ta tio n  
o f  a c o lla b o ra tiv e  research, deve l­
o p m e n t, and e d u c a tio n  p rog ram  
in  v a r io u s  d isc ip lin e s  re le va n t 
t o  m a rin e  resources.
A m e ric a n  S oybean  A sso c ia tio n  
(A S A )
A S A  c o n tin u e d  t o  aw ard  
research g ran ts  to  sp e c ific  s tud ies  
p a r t ic u la r ly  in  n u t r i t io n  and  
feed d e ve lo p m e n t.
In te rn a t io n a l C e n te r fo r  
L iv in g  A q u a t ic  Resources 
M anagem e n t ( IC L A R M )
T h e  D e p a rtm e n t c o lla b o ra te d  
w ith  IC L A R M  in  th e  im p le m e n ­
ta t io n  o f  research p ro je c ts  u n d e r 
th e  A s ia n  F isheries S oc ia l
S c ience  Research N e tw o rk  
(A F S S R N ). A Q D  jo in e d  
A F S S R N  in  M a y  1985 , and  as 
o f  D ecem ber 1986 , tw o  research 
s tu d ie s  o n  th e  p ro d u c t io n  eco­
n o m ic s  o f  p ra w n  (P. m o n o d o n ) 
h a tc h e ry , nu rse ry , and g ro w -o u t 
p ro d u c t io n  system s w ere  co m ­
p le te d . T h e  s tu d y  on th e  cos t 
and re tu rn s  o f  n e w ly  deve loped 
a q u a c u ltu re  system s is s t i l l  o n ­
go ing .
U n iv e rs ity  o f  th e  P h ilip p in e s  
in  th e  V isayas  (U P V )
In  a d d it io n  to  th e  im p le m e n ­
ta t io n  o f  th e  T ra in in g  C ourse 
f o r  S e n io r A q u a c u ltu r is ts  in Asia  
and th e  P a c ific  w ith  U N D P / 
F A O -N A C A  and U P V , A Q D  is 
a lso w o rk in g  w ith  U P V  on 
th e  d e v e lo p m e n t o f  c o m m u n i­
c a tio n  m a te ria ls  u n d e r th e  R ain- 
fe d  R esources D e ve lo p m e n t P ro ­
je c t  in  c o lla b o ra tio n  w ith  
P C A R R D .
U n iv e rs ity  o f  th e  P h ilip p in e s , 
M a rin e  S cience In s t itu te  
(U P M S I)
T he  D e p a rtm e n t c o n tin u e d  
to  w o rk  w ith  th e  U PM SI on  
th e  d e te rm in a tio n  o f  genetic  
v a r ia t io n  o f  m ilk f is h  w ith in  
P h ilip p in e  w a te rs . T h e  s tu d y  
shall be va lu a b le  in  th e  fo rm u la ­
t io n  o f  m ilk f is h  s to c k  m anage­
m e n t s tra teg ies in  th e  c o u n try .
Bureau o f  F isheries and 
A q u a t ic  R esources (B F A R )
T h e  D e p a rtm e n t c o n tin u e d  
to  w o rk  w ith  B F A R  fo r  in -s itu  
sem inars  w ith  assistance fro m  
lo ca l fish  fa rm e rs  assoc ia tions. 
T e c h n o lo g y  v e r if ic a t io n  o f  e x te n ­
sive and  sem i-in tens ive  p ra w n  
c u ltu re  c o n d u c te d  in  e a r ly  1986  
in v o lv e d  th e  fo u r  D e m o n s tra tio n  
and  T ra in in g  C en te rs  (D T C ) o f  
B F A R  fis h p o n d s .50
T h e  D e p a rtm e n t c o n tin u e d  
to  p ro v id e  te ch n ica l assistance to  
th e  N a tio n a l Bangus B reed ing  
P rogram  (N B B P ). M o n ito r in g  
a c t iv it ie s  c o n d u c te d  in  M arch  
revealed th a t  5 ye a r-o ld  sabalo 
s to c k  in  A la m in o s , Pangasinan 
spaw ned as evidenced  b y  eggs 
fo u n d  in egg c o lle c to rs  in s ta lle d  
in  th e  cage. S p a w n in g  also 
o cc u rre d  in  A p r i l  and M a y  a t 
M a s in lo c , Z am ba les  and S ta. 
C ru z , D avao and a lso in S e p te m ­
b e r a t C a lape, B o h o l.
O n  th e  o th e r  h a n d , A Q D  
th ro u g h  BFS , in  c o o p e ra tio n  
w ith  B F A R , launched  its  1986  
C o o p e ra to rs ' P rogram . C arp  
fin g e r lin g s  w ere  d is tr ib u te d  to  
m em bers  o f  th e  S am ahan Ng 
M a l i l i i t  na F ishpen  O p e ra to rs  
f ro m  P ila -P ila , B inan g o n a n ; 
N agsulu , C a rd o n a ; and Pi lil ia , 
R iza l. A  M e m o ra n d u m  o f  A g ree ­
m e n t was signed t o  fo rm a liz e  
th e  e x te n t o f  A Q D  assistance to  
loca l fish e rm e n .
P h ilip p in e  C o u n c il fo r  
A g r ic u ltu re  Research and  
Resources D e ve lo p m e n t 
(P C A R R D )
W ith  P C A R R D  as th e  c o o rd i­
n a tin g  agency, th e  D e p a rtm e n t 
c o lla b o ra te d  w ith  U P V  and  M A F - 
B F A R  in  d e ve lo p in g  c o m m u n ic a ­
t io n  m a te ria ls  u n d e r th e  F isheries 
S u b -p ro je c t o f  th e  R a in fe d  
R esources D e v e lo p m e n t P ro je c t 
(R R D P ). T h e  p ro je c t a im s to  
im p ro v e  fish  p ro d u c t io n  and 
increase incom e  o f  f is h  fa rm e rs  
th ro u g h  e ffe c t iv e  in fo rm a tio n  
d e liv e ry  system s o r  c o m m u n ic a ­
t io n  s tra teg ies, and d e ve lo p m e n t 
o f  lo w -c o s t c o m m u n ic a tio n  
m a te r ia ls . T h e  F isheries S u b ­
g ro u p  d e ve lo p e d  and  p ro d u c e d  
a v a r ie ty  o f  m u tu a lly  re in fo rc in g  
p ro to ty p e  c o m m u n ic a tio n  m a te ­
ria ls  based o n  b e n ch m a rk  
in fo rm a t io n  p re v io u s ly  d o c u ­
m e n te d .
O th e r  N a tio n a l A genc ies
A  research and d e ve lo p m e n t 
p ro je c t was im p le m e n te d  by  
A Q D  in  c o lla b o ra tio n  w ith  U P V , 
th e  M in is t r y  o f  A g r ic u ltu re  and 
F o o d  (M A F ) ,  and th e  I lo i lo  F ish 
P roduce rs  A s s o c ia tio n  ( IF P A ) . 
T h e  p ro je c t a im s t o  f ie ld - te s t 
S E A F D E C  fo rm u la te d  feeds fo r  
p ra w n  deve lop ed  a t A Q D . 
S E A F D E C  is a lso a m e m b e r o f  
th e  R eg iona l F o o d  and  A g r ic u l­
tu re  C o u n c il (R F A C ).
A n  in it ia l e x p e r im e n ta l ru n  
o n  sem i-in tens ive  p ra w n  p ro d u c ­
t io n  u n d e r d if fe re n t  p o n d  c o n d i­
t io n s  w as m ade in  A u g u s t-  
D ecem ber. R esu lts  w e re  
enco u ra g in g . T w o  m o re  e x p e r i­
m e n ta l runs  using  s im ila r  p ra w n  
d ie ts  and  fe e d in g  te c h n iq u e  w i l l  
be c o n d u c te d  n e x t  yea r.
F A O  W o rld  F o o d  D ay
T h e  S E A F D E C  B inango nan  
F re sh w a te r S ta t io n  (B F S ) w as th e  
s ite  o f  th e  6 th  F A O  W o rld  F ood  
D a y  C e le b ra tio n  las t O c to b e r  16. 
T h e  S ta t io n  w as chosen b y  th e  
W F D  N a tio n a l E x e c u tiv e  C o m ­
m it te e  com p o se d  o f  2 0  go ve rn ­
m e n t agencies in  lin e  w ith  th is  
y e a r ’s th e m e  on  th e  “ F ishe rm en  
and  F is h in g  C o m m u n it ie s .”
T h e  fo c u s  o f  th is  y e a r 's  
c e le b ra tio n  w as on  sm all-sca le  
fishe ries , th e ir  v ita l c o n t r ib u t io n  
t o  fo o d  su p p lie s  a n d  to  th e  
im p ro v e m e n t o f  th e  so c io ­
e c o n o m ic  c o n d it io n s  o f  f is h ­
fa rm in g  c o m m u n it ie s , o n e  o f  
th e  f iv e  p ro g ra m s  o f  a c t io n  
p ro p o s e d  d u r in g  th e  1 9 8 4  F A O  
W o rld  C o n fe re n ce  o n  F ish e rie s  
M a n a g e m e n t and  D e v e lo p m e n t.
T h e  W F D  C e le b ra t io n  was 
a tte n d e d  b y  p a r t ic ip a n ts  and  
d is tin g u is h e d  guests f r o m  th e  
M in is t r y  o f  A g r ic u ltu re  a n d  F o o d , 
th e  N a tio n a l F o o d  A u th o r i t y , 5 1
SEAFDEC Member Countries are committed to promoting world food suffi­
ciency. Above, their flags including that of SEAFDEC unfurl at the Aquaculture 
Department main station in Tigbauan, Iloilo, Philippines.
t h e  M u n i c ip a l i t y  o f  B in a n g o n a n ,  
B u re a u  o f  F is h e r ie s  a n d  A q u a t ic  
R e s o u rc e s , E m b a s s y  o f  th e  
P e o p le ’s R e p u b l ic  o f  C h in a ,  a n d  
N A C A .  T h e  o f f ic e s  o f  F A O  a n d  
U N D P  w e re  a ls o  re p re s e n te d .
T h e  c e le b r a t io n  w a s  h ig h ­
l ig h t e d  b y  a s y m p o s iu m  (P u lo n g -  
p u lo n g  sa B in a n g o n a n )  o n  
“ O p t im iz in g  L o c a l  F is h e r y  
R e s o u rc e s ”  w i t h  m o r e  th a n  1 0 0  
s m a ll  f is h e r m e n  p a r t ic ip a n t s  
f r o m  R iz a l ,  L a g u n a ,  a n d  C a v ite .  
T w o  p o s i t io n  p a p e rs  o n  o p t i ­
m iz in g  lo c a l in la n d  a n d  c a p tu r e  
f is h e r ie s  w e re  d e l iv e re d  b y  
D r .  A r s e n io  S . C a m a c h o ,  B F S  
H e a d , a n d  B F A R  A s s is ta n t  
D i r e c t o r  I n o c e n c io  R o n q u i l lo .
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*Approved during the  Nineteenth Meeting of the SEAFDEC Council, Tokyo, 
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